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DR. BUGHER: It falls to me to start things off.

First of all, according to our records, everybody is Q

cleared except one gentleman who in the short time we could,

not put through a special clearance. On the other hand,

while we have to observe the technicalities of the situation,

AEC! would not have them communicated restricted data. So we

may have to observe a certain silly routine at times. I

don’t think actually we get into much in the way of restrictt

data. Among the military we can discuss restricted data

anyway. We “may have to observe that minor formality sfnce

there was not time to arrange a special clearance. -

As far as the purpose of the conference, which

you all know, I would repeat that our major purpose is to

assist in bringing together-all the pertinent data and

executing the necessary analyses of that data of the study

of the persons who were injured by the fallout of the March

1 shot among the Marshall Islanders. That includes also

certain task force personnel who were exposed at that time.

The situation of course is a unique one as far

as past history is concerned, because we have no similar

episode previously in which whole body gamma radiation

combined with

a large group

extensive skin contamination ’has been observed

cf people resulting from mixed fission products

The only other group of people were involved in the same

3
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detonation, the crew of the Japanese fishing craft, which

was about 50 miles north and somewhat west of Rongelap Atollj

and was caught in the fallout, apparently being to the

north of the main line of concentration.

So that although these people do not come into

this particular discussion to any great extent, it appears

that the Japanese had somewhat of the same magnitude of whol(

body exposure as the Rongelap people did, but with somewhat

more skin lesion as a result of a longer period cf contact

with the skin surface, due to poor washing, fundamentally.

The larger group of people are those with whom

the special medical team dealt. l%is report, which is._

being evolved, will be an extremely important one from the

standpoint of the medical information and will be a guide

unquestionably in many of tlie military considerations of the

effect of radioactive fallout material.

There is another large element in the picture

and that concerns the international relationships which have

been thrown into considerable focus by this event. During

the last three days of last week, I had to sit with the

United States Delegation at the UN because this matter is

now a subject afrather violent and acrimonious discussion

in the Trusteeship Council. The United States under the

trusteeship agreement of 1947 holds the Pacific Islands in

trust, among them being the Marshall Islands. That mandate
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is administered by a special trusteeship organization,

actually under the Department of Interior now. It W=

formerly under the Navy. As such, it is responsible to

the United Nations and under the original terms, the United

States held the right to withdraw such lands as might be

necessary for strategic and security purposes, but beyond

that, to administer the whole area for the benefit of the

people concerned.

Bikini, of course, was separated from the islands

of free access before the trusteeship agreement was reached”

Eniwetok was separated about that time. But ‘in view of”the

commitments that the United States entered into voluntarily

at that time, there was unanimous approval of the trusteeship

by the United Nations Trusteeship Council.

Now we find that this is being used as one of the

weapons in the war of maneuver. The Marshall Islands

petition, which was sent in by a group,’ particularly

at l?ajuro, is used as a club now to establish a case that

the United States has been false to its obligations as a

trustee; that it has deliberately destroyed lands belonging

to the people governed; that it has iujured them in a series

of experiments where, quoting various Congressmen and high

American officials, we documented that not only did the

meteorologists find themselves unable to predict anything,

but the scientists were unable to anticipate what would happ( 1,

-5
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together.

This is the theme being pushed by the Communist

group particularly, largely comprised of the sovkt Union,

India and Syria at the present time, in an attempt to get a

resolution adopted which is condemnatory of the conduct by

the United States of the trusteeship of the Pacific islands.

One of the strong points in this situation is that

in fact nobody did die, and all the people have apparently

recovered vey satisfactorily. Movie films are available in

New York showing the relocation of the Rongelap peopleon

Madro Atoll in a very beautiful setting in which the new

houses are located, the people obviously happy and healthy.

The Uterik people also shun returning to their homes. So

far I think that film has not been shown because there was

an agenda wrangle immediately which would defer this film

showing until later in these hearings.

So that is the atmosphere which exists in the UN

in which this whole thing is being used as a diplomatic

weapon. We are fortunate, indeed, that the prompt response

of the medical groups concerned was so effective in insuring

the medical care of these people, and that the whole thing

has turned out so happily, as far as the welfare of these

people is concerned, apart from the human concern that one

does not like to be responsible for injury to anyone.
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T&re is a very significant international issue

involved here, with the fundamental argument concerning the

rights of the trustees.

So that IS somew~t the atmosphere in which we are

working, and one d! the reasons why it is important to get

this report, not only in the very best scholarly form that

we can achieve, but also to do so in a minimum of time.

Eventually I hope we can also declassify the report, so as

to have it published as a piece d medical literature with

much medical importance to Civil Defense, to people

interested in radiation injury, and a lot of other things.

So I think we will realize that everybody in the government

concerned with this problem is really very grateful to the

group that carried on this investigation so effectively and

achieved a very high order of scientific cooperation which

existed throughout the program. Everyone who was asked to do

something did so with very good will and enthusiasm, and

turned in the very best job he could. There was no

scrambling for position or notoriety in any way. I think it

was one of the most satisfactory efforts’ that anyoue could

wish for.

You realize, of course, that the study and the

report which you will produce is only the beginning; that the

report which is in progress of preparation is only Chapter 1

of a larger volume whose termination cannot yet be foreseen.

. ‘)
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In other words, these studies will have to continue for

an indefinite number of years. We hope that even after

several years, that we will see pretty much

of people still interested in this problem,

working on it.

the same group

and actively

We will some time later get to the means by which

we hope to carry on the program and to get on with the studi~

through the succeeding years. Despite the fact that everyboc

has recovered now, and looks hale and hearty, naturally we

have certain reservations about what may happen in the cours(

of 15 to 20 .year.s with skin areas, which have been affected

by as much radiation injury as occurred bre, and whet.~er

or not we will find spermocel carcinoma, one of the long

term sequellae of the lesions. I do not know. It is a

matter of speculation. But-obviously it is one of the thing~

that may give concern.

Captain Yarbrough, have you any additional comments

that you care to make at this time before we get eve~body

to work?

CAPTAIN YARBROUGH: I have nothing particularly,

Dr. Bugher, except that this particular incident has

brought to light the fact that it is quite difficult to keep

together personnel in the form of a unit that can be quickly

activated and” transported to distant places for studies of

this kind. I am sure that all people in the military at this
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time realize that there is a critical sittiim with regard

to personnel, more critical perhaps among medical personnel.

This was a subject of considerable discussion at N

some two weeks ago, where we have made some effort to at lea

keep track of personnel so technically trained that with

some degree of efficiency in the matter of time that we can

pulI together some of the units egain.

Essentially we have realized that this is a rather

mountainous problem. I don’t know how far we would get

with it, but we intend to continue efforts to at least keep

locators on these people where we can requisition them’ or

request that their services be loaned for solutiori of ~uch

happenings as

DR.

the recent Marshalese incident.

BUGHER : Thank you very much. We have a plan

to split the various people-up into study groups, and give

them about an hour and a half ti get their facts and figures

in order, and then return to the meeting. We are just a

little bit behind time, but we will try to make it as

quick as we can. III other words, if you can cut a little

bit under the hour and a half, that is to the good.

Did everybody get these agendas or did nobody get

an agenda? I am afraid I am the culprit here. Then one

group is to consider the estimate of external dose, with

Gordon Dunning as group leader, Sharp and Sondhaus to work

with him. You will probably want to get off in some quiet
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place if you can find it, and see what you have.

Then for the hemologic findings, the dermatological

evidence, and the general clinical studies, Bond as group

leader, Conard, Cronkite, Browning, Dunham and Hechter as

members of the group. That group will need a little larger

room, 1 take it.

The third group for the nature of the fallout,

internal depositia, urinary excretion, body burden of the

long term hazard, we had Merrill Eisenbud as group leader,

but I We not seen him. He is, not here. I understand he

is on vacation. Walter, would you act as group leader for th:

discussion?

DR. CLAUS: All right, I will try.

DR. BUGHER: Harris, Cohn, Harley and Imirie to

join in that.

The rest of us -- if there are any “rest” -- I

believe there are some more left

as informally as they wish these

Now , as to location, I

unattached -- can discuss

matters.

would suggest that perhaps

Bond make use

DR.

DR.

of my office for his group.

CLAUS: I think perhaps we can use my office.

BUGHER: Gordon Dunning and that smaller

group could use Dr. Dunham’s corner. ‘“’Then we will break UP

for that individual group work until 10:45.

(Thereupon at 9:45 a.m., a recess was taken until

)0
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11:15 a.m. )

DR. BUGHER: Dr. Dunning, are you ready to report

on your group on the dosage problem?

DR. DUNNING: Yes, we are.

ESTIbiATE OF EXTERNAL DOSE (SURFACE AND WHOLE BODy)

DR. BUGHER: Would you care to come up here where

you have a blackboard and chalk?

DR. DUNNING: No, I don’t think SO. I would like

to call on Dr. Sondhaus to present some of his ideas here

first, and then I will try to summarize the committee’s

findings after we get through with all the “ifs” and “buts”,

and t$whereases”? and we will try to come up with specific

numbers.

iYR. BUGHER: That is what we want.

DR. SONHAUS: What we have mnsidered inNtDL were

several points concerning t& data on the extenal doses.

The first questicm was the calibration of instruments used.

We have quite a bit cf conflicting data to some extent. We

chose for the most reliable that of the RAD SAF SCOVEY

group on the 8th of March. This was done with more

adequately calibrated instruments, and we have data on the

performance of the T-l-B.

The second question was ths energy distribution

of the fallout gamma radiation, and its effect on the meter

response. Concerning this, we have some spectral
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distribution data, which was taken from fallout samples. On
.

this we performed a calculation which takes into account

the degradation of the energy due to scattering in the air,

due to the distribution of such fallout on an infinite plane,

The next question was the rate d decay of the

fallout mixture. Here again there is a certain amount of

experimental data which seems to indicate that two exponents

should be used over the period of time in which we are

interested, namely, a .8 or .9 exponent during the first fiul

hours to four days, and from four days until 25 days, roughl!

an exponent of about 1.6 seemed to fit the combinationof

the Neptunean and fission product combination.

The best estimates of the dose rate at the time of

evacuation were computed, using these factors, and the time

of arrival of the fallout, and the duration of the fallout

with the remaining questions considered~ Since there is

very little accurate data, except in the case of Rongerik fo

the time of fallout, the best estimates possible were made,

and doses were calculated on the basis of either a very shor

fallout or the longest possible fallout that could be assume

to have taken place consistent with the time of commencement

and the dose rates which were read at later times by the

survey instruments.

Based on these considerations, we have several set

of doses which are in substantial agreement with Mr. Sharp
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and Dr. Dunning, and I think I will leave that for him to

summarize.

There are minor differences in the

also the numerical values of the parameters,

approaches and

but these do no”

seem to lead to any sharply different values. I think that

is all I have to say.

DR. DUNNING: AS the group can appreciate, there

is a great deal of uncertainty in trying to estimate the

numbers. Different instruments were used by dtiferent peopl~

at different times, and different places. Some instruments

were calibrated recently before use, some were not. In

addition to the actual surwys taken, of course, theore~ical

computations were made, such as the ratio of formatim of

Neptunium and fissim products for this Particular device~

being of

estimate

the order of .8, for examp@ and then trying to

what the relative dose rates would be at different

times after detonation and trying to come up with an

integrated dose for the times of interest.

In the case of Rongelap natives, the fifth or sixt;

hour after the fallout to the time of evacuation, there was

still some uncertainty as to the exact tiime of initial

fallout, even uncertainty as to Neptunium

uncertainty as to where the people were.

dose rat e readings at different parts of

contribution,

We had different

the island. Where

were the natives? How long did thqstay there? Different

L3
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dose rate readings inside and outside, but in the case of I
natives that was not so important, because in the huts the I
dose rate readings are almost as high as outside.

I
In the metal shacks for the Air Weather people I

at Rongerik, this was not so.
1

We have such phenomena as peep e

lying on their fiats for their sleeping at night, the fallout I
material blowing into the huts, thoroughly covering the huts.

I

The uncertainty of the contribution of the soft gamma.

As you know, most af these measurements are taken by such
I

instruments as the T-l-B or T-39, where they have essentially

a cutoff value of some 70 to 80~. You are missing your

soft gammas and your beta.

Then I think there is one phenomenon that was

not discussed very much, but which may be important.
I

Unfortunately we cannot evaiuate it. We have experienced
I

this phenomenon in the Nevada test, for example, in Shot I

No. 9, in the Upshot-Knothole series. When you plotted out

the dose rate readings with time, you get a definite hump.

In that case the area under the curve was not too great or

significant. But out in the Pacific, where you certainly had

a relatively high concentration “of activity in the air,

lasting for probably many hours, you might have a

significant contribution from sky shine that has not and

probably never can be accurately evaluated. This will not I
show up in any of our dose rate readings.

1



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

17

18

19

20

21

.22

23
ARC

24

25

14

I told you we are going to have a lot of “ifs”

and “ands” but we are still going to come up with numbers

in the end.

So taking all these values, the values arrived at

theoretically, values taken by the survey team, using the

various exponents and so forth, it would appear that the

best estimate we can make for the Rongelap natives was aboul

150 r. This is whole body gamma. This does not include

,<,/)*?q,flD.*
soft gammas, nor the betas. At Elinka”ni, the data are less

firm, but be that as it may, our estimate is about half, or

in other words, about 75. Utirik, again, is”less firm-than

Rongelap, but we are not quite so concerned that it is-less

firm inasmuch as it would appear that the value is about 15 1

In other words, we are not concerned in terms of any

biological hazard.

For the Air Weather people on Rongerik, again

we have a whole series of survey data, as well as the film

badges. After going overall the survey data taken by

various instruments at various timas and different

people, and what

data is to go to

film badges were

have you, it would appear that the” firmsst

the film badges. As YOU know, some of thes~

in an ice box and some were carried. But

for most of the personnel, the film badges were between ~

and 50 r. For one film badge, representing three Army

personnel on the north end of the island, their film badge
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read 98 r. However, in checking with their actual movement,

it would appear that these three Army personnel did not

remain there all of the time. In fact, they were back at

the other end of the Island and inside the metal buildings

for an appreciable amount of time. Therefore, the 98 r

probably represents the upper limit of our estimate.

I would I.ike to give you very firm figures, but I

think you can appreciate the problem, that this isabout as

firm as you can get. In fact, maybe we already have

stuck our necks out too far.

DR. BUGHER: Do you have any estimate &the range

here within which the dose pobably falls? In other words,

anything that woull resemble a standard error?

DR. DUNNING: I was afraid you would ask that.

Frankly, I don’t. As Dr. Sondhaus has indicated, they came

up with a range. I have deliberately not put one in, becaus

I was afraid people would read into that an implication of

a standard deviation. I just don’t think the data are firm

enough.

To make the matter still worse, m this agenda, we

give an estimate of surface dose. This is getting into the

problem among other things of beta-gamma ratio, which is,

d course, exceedingly difficult to evaluate.

If I may just mention, we have some very limited

data on the Japanese fishermen, where we have so~ material

/(6
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taken from aboard

But be that as it

16

the ship. I repeat it is very limited.

may, making certain assumptions, it would

appear that if the fallout material were to remain in contac

with the skin of the Japanese fishermen for one hour, that

something of the order of 10,000 WS ~ould have been

delivered to a depth of 7 milligrams per square centimeter.

And if it remained longer than one hour,, which it probably

did in Us case of the fishermen, on up.

In the case of the natives, we don’t even have

that much data to go on. The fact that the natives were

lying down during the evening of March 1, probably Contribut[

to exposing a larger surface of the body to the soft gammas

and betas. But to come up with any firm number as these

natives received so many REPS, we felt we were unable to do :

The data woulf certainly strongly =pport the conclusion

that these lesions were due to radiation. Of that there seel

to be little doubt. But exact doses I just cannot say.

DR. BOND: Can you give “us any estimate & the

amount of gamma below KV cutoff?

DR. DUNNING: Yes. Dr. Sondhaus, will you tell us

that?

DR. SONDHAUS: Yes. I would like to say that the

estimates we have do include the contribution of gamma

below 100 KV in the iziii al spectrum which we have.

Approximately 8 per cent occurred below 80 KV. When you

‘-
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1 t
translate this into terms of dose, including the effect

1

2 I of scattered soft radiation from the higher energy lines in I
3 the spectrum, the percentage of the dose is still in the

4 neighborhood of 16 or 17 per cent. The T-l-B cutoff, I

5
I

have approximated as best I could with data which were taken I
6

I
in our laboratory, both recently ati a couple of years ago. I

7 I The sensitivity falls down quite strongly at a range d
I

8 I 60-50 KV. But ev=making a generous estimate of the I
9 correction factor, that must be applied to a dose in this

10 energy region, the overall correction factor for the T-l-B

Aa 11
a seems to be close enough to unity within the limits & “the

~d
v 12
~ti

error we can specify here.

‘s.-
~sOtn

13 The reading of the instrument, I think, could be
~G
X%
se 14
%9

acce~ted as being accurate. Since the proportion of the dose
.
a

‘o

2 15 in this region is small, I do not think that we need to consi 3e:

16 that it; departed materially from the total doses estimates

17 we have here. The total dose would appar to have resulted fr >m

18 three general ranges of energy. One in the 100 KV to 200 KV

19

I
region of about 17 per cent. The majority of the dose in I

20 the 600 to 800 KV region of perhaps 50 per. cent. And about

21 15 to 20 per cent in the 1.5-1.6 KV region, with the balance

22
I

of the dose spread out between these three humps. So that th
F

23
ARC I exposure could probably be treated as a composite of an I

24

I
exposure to each of three separate radiation emrgies. I

DR. DUNNING: Let us ask you again for the benefit
I
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of the group, this material that you used in this experiment

was taken from where?

DR.

determination

SONDHAUS: The material for this spectrum

was a cloud sample which was flown back

the laboratory, and the spectrum taken at

Naturally this is subject to a great deal

whether the fractionation was the same in

four days.

d question

this portio

to

as to

n

of the cloud as it was on Rongelap, for example. Also, ther(

were other samples taken on some of the rafts which were at

various distances out from the lagoon. I think the furthest

one was not more than 50 miles away. We don’t have any

direct spectrum deterniination on Rongelap soil samples_as

far as I know at this point. There are some, but this was

the first spectrum taken at the laboratory.

DR. DUNNING: I wanted to bring that out. We did

discuss it in our neting. I think we must realize that we

are talking about cloud sample data, and hot the actual fallu

What the difference would be, I am not prepared to say. I

think this should be remembered.

Also , the lower value of exponent of .8 to .9

was from material close in at the Bikini Lagoon. Tlis may

>
not be the saw found at 150 miles away. This is a throw~~.

DR. BOND:

for the Americans?

What was the calculated value of dose

What was the dose calculated in the same

manner as for Rongelap?
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DR. DUNNING: As I recall it ran between 60 and 76

from the survey team readings. As I say, after considering

so many factors, one,that most of these readings are tan

nine days later, and when you start extrapolating ack, if

your exponent is off, you can be off quite a bit. Other

things, how long the people stayed there, et cetera. It

seemed that the film badges worn by personnel, and there

were three, might be as close as one might hope to come.

DR. BUGHER: Do you think, Gordon, that the

relationship between the film badge figure, which we are

accepting for the Air Weather Service people, and the

calculated dose which was mentioned here would also hold

for the actual dose that would be shown by film badges, and

that calculated for the Rongelap people?

DR. DUNNING: I thought of that, Dr. Bugher. I

dontt have the firm answer. I would like to point out this,

howeveq, that the Air Weather personnel had metal barracks,

and they were indoors an appreciable amount of time before

evacuaticm . The attenuation cfthese metal barracks -- U you

will just be patient here for a moment -- here is

factor of two, and so forth. So one might expct

film badges would show less than the calculated.

one with a

that the

DR. BUGHER: So the calculated figure here of

60 and 75 did not include a factor for the buildings?

~
DR. DUNNING: No, it does not. I think that is
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about the best we can do.

t?DR. CONARD: Do you have any data at all on the

beta spectrum?

DR. DUNNING: I don’t. Do yOU?

DR. SONDHAUS: Not on the beta spectrum. I think

we might be able to make some eslinates.

CDR. CONARD: That would be nice to know from the

point of view of skin lesions.

DR. SONDHAUS: About 80 per cent of the fallout

was Neptunium-uranium; in four days we could make some

estimates on that basis even though we do not have a

complete spectrum. .

CDR. CONARD: Anything you could give us on that

would be helpful.

DR, SONDHAUS: Surely.

DR. BUGHER: It might be pertinent also, Since you

mentioned the figure of 10 REP to skin from an hour’s

contact, to give the as=mptions on which that was based

with respect to the amount of material on the skin, that is,

the thickness,

estimate there

occurred.

and so forth. It is probably true that the

was a much heavier deposition than actually

DR. DUNNING: If you recall, I tried to be very

cautious and indicate that the estimates were based on very

limited data, and on some very shakey assumptions, you
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might say. One assumption is that the fallout occurred in

the third hour after detonation. The second, and probably

one of the most important, that this material was spread out

to provide a thickness of .01 of a gram per square centimeter

about 40 micron thickness. Here is one that is wide open.

The rest of the assumptions, I think, are not too far off”

DR. BUGHER: That was also based on the activity

from John Harley’s figure.

DR. DUNNING: Yes, S~$ there @ another ‘cry

important assumption tint would have to be looked at closely,

That is the specific activity was 3.1 times 10 to the 8th

disintegrations per minute per gram on April 7.

Then it was just a matter of extrapolatim -- I

say just a matter -- back again, assuming 1.2, and then ycu

come up with a s~cific activity on the third hour after

detonation. Then with the assumption of so much material

deposited, and using Rossi’s calculations as to self absorp-

tion in theskin, we come up with the calculations as tithe

dose that 7 mini grams per square centimeter wow the surfaf

DR. BUGHER: What was the activity per gram on thal

basis?

DR. DUNNING: 3.5 times to the llth. I believe

this is the figure we want. If you accept-1*2, that K abou’

the answer. That is in terms of disintegrations per

minute per gram.

●
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13R. BUGHER: That helps. Then we have from the

Japanese biophysicists bychance from Osaki who got on that

ship on the 16th, 16 days afterwards, and his estimate was

a half curie per gram from the materials he scraped up. He

had first access to it, and he scraped some up and tiok it

home. That information never appeared in Tokyo. He includec

it in a memorandum, you will recall, in an addendum to a

letter his wife wrote to President Eisenhower. That is where

we got our information. That seemed to check in pretty w61L

considering the uncertainty of exponent, ad the variation

of instrument*, and everything in a factor of two.

MR. IMIRIE: What would be the calculated ha~d

gamma dose? In other words, of this 10,000 REP, how much

would be equivalent to a T-l-B meading?

DF1. DUNNING: You-tell me, and I will pin a medal

on you. That is a $64 question, and I am sure you know it is

a question. Beta-gamma, you just can’t ome. up with a

number as you well know. Is it beta-gamma ratio in terms

of function of time after detonaticm, and what you are

interested in is the dose delivered to the 7 milligrams per

square centimeter below the surface, and how can YOU make

this relationship? As you know in the Greenhouse work, they

found a beta-gamma of 157 to 1.

This does not represent the dose of roentgens.

Mathematical calculations would indicate something like 130

,

$3
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to 1, but again we don’t know. I suspect it is lower than

that. How much lower, I am not prepared to say.

DR. BUGHER: Does that represent what you have beet

able to squeeze out?

DR. DUNNING: That is all we could get out of

that lemon.

DR. BUGHER: That is very helpful. It is always

startling to find out what gaps in the physical measurements

seem alwa~ to exist, even after maximal efforts have been

expended. NO matter how much we have~ we always want more#

and wish we had something additional to what we do have=

I don~t know whether anybody did a complete ~eta-

gamma ratio curve for any standard instrument through this

period.

DR. DUNNING: No one did that I know of.

DR. BUGHER: We will have to recruit the MarshalleE

to do sow of these things. Thank you very much, Dr.

Dunning. It is good to see some figures here together with

a discussion with the universities which are involved in theu

so that we all remain aware of the inherent area af what I

call disagreement, which would not represent disagreement at

all, but simply a range of estimate from the data that we

do have.

Are there any further questions or comments on this

side, of the storY?
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(No response. )

OR. BUGHER: I think we all seem to be disposed

@ accept the estimate of 150 roentgens for the average

dose for the Rongelap people, with some uncertainty as to

that. The uncertainty is not specified, but I should think

it might very well be of the order of 25 roentgens up or dow

DR. SONDHAUS: I should like to add one thing, Dr.

Bugher.. In conjunction with considering a figure for the

dose under these field conditions, = should bear in mind

that this quite possibly needs to be interpreted in terms

of the geometry of the exposure. Tbt is to say, that when

a laboratory experiment is performed cn an animal, per~aps

with the dose being divided between both sides of the

animals with a bilateral exposure or something of this sort,

the depth dose characteristic is quite different than in a

uniform 360 degree exposure, such as an individual would

receive Wile standing on an infinite plane. We have begun

some preliminary estimates af this at the laboratory by

trying to simulate a 360 degree exposure with a cylindrical

phantom. The first figures are rough, but one might be

led to the conclusion that perhaps a 4~ per cent increase

in the dose in terms of a laboratory exposure would result

from the same skin dose, but with the radiation from all

directions. ‘1’ht is,the exit dose would certainly be the

same as the entry dose in this case, and the volume dose
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might be put in terms of a higher figure, differing by about

this much. I am not prepared to say anything more than this

right now. I do believe the point should be made that the

figure, say, of150 does not nec~ssarily imply the same

biological effect as 150 r divided equally between both side:

of an experimental animal. This should be taken into

consideration.

DR. BUGHER: Are we not talking abdut roentgens at

least 5 centimeters in here when you speak of the whole b@

dose of 150 rather than superficial area?

MR. IHLRIUS: It is air dose.

DR. SONDHAUS: We have taken the readings of.an

instrument in air and integrated with them. So what we are

specifying here is an air dose to which an individual was

exposed.

DR. BUGHER: You are not calling it as a whole bod~

exposure.

DR. SONDHAUS: That is right.

DR. BOND: It is usually expressed as a whole body

dose. It is a dose in the air given to the whole body.

DR. BUGHER: Has the committee any estimate of

dose

been

at 5 centimeters or 10 centimeters or any figure?

DR. BOND: It is under investigation, but it has nc

completed. It is being worked on at two laboratories.

DR. SONDHAUS: Th 5 centimeter dose will certainl~
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differ between these two cases if you normalize to the same

air dose between tie laboratory exposure and the field

exposure.

DR. BUGHER: Do you think with your gamma spectro-

metry you will come out with some sort cf estimate here?

DR. SONDHAUS: That is quite possible, I think.

DR. BUGHER: That is the essential th~ng. We are

not only uncertain as to 150 r; we do not say that the

individual’s bone marrow or organs or spleens got such

radiation; is that right? How low do you think it is going

to be before we do come out with a pretty firm estimate?

DR. BOND: I think before tn final report, Dy.

Bugher, we are working with it on our x-ray machines, and

the cobalt source that is ideal for solving this problem, and

it will probably be sohed before the final report is in.

DR. BUGHER: Obviously it is a very important

figure tu have, and as precise as may be possible. That is

a very helpful comment.

Are there any other comments or questions to ask

of this committee? If not, we pass to the second group

report by Dr. Bond on * clinical aspects which include the

hematologic things, as well.

HEMATOLOGIC, SKIN, AND GENERAL CtilNICAL STUDY

DR. BOND: I think perhaps we had less uncertainties

in our material then the dose group. Obviously the dosage
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problem is of tremendous importance to us in an effort to

correlate what we saw with physical estimates of dose.

I think we will simply enumerate

we wish to draw from this study.

the major conclusions that

If there are comments, I

would like to have them at the time, so please interrupt.

I think as far as systemic effects are concerned,

the ““only symptoms that could be ascribed unequivocally to

radiation was the early appearance of mild subjective

symptoms. This was nausea that appeared to a.large degree

in the Rongelap people, and with considerably less degree in

Ilinkela, and not at all in the Uterik or American groups.

These people were treated identically. They= did

not know, so to speak! the correct answers to the questions

that were put to them. Different interrogators obtained the

same results, m we feel that this is a real thing, and

probably ascribable to radiation.

Aside from this, there were no other clearcut

constitutkmal symptoms ascribable to radiation. There W=

no diarrhea or other classical symptoms of whole body radiati

damage. The instance of cold diarrhea and s forth was

equal in the different exposure groups.

There is one possible exception to this statement.

Abnormal menses were observed in two women in the Rengelap

group. Whether this can be ascribed to radiation is a

considerable question.

?%
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An additional point is that it was impossible for

the observers to distingukh among the various groups with

regard to the activities, that is, the spontaneous activitie

they carried on. That is,apparently they played and engaged

in the same amount of activity throughout the period of

observation.

So much for the constitutional symptoms. As far

as the ,skin lesions are concerned in these people, there was

early appearance of itching of the skin, itching and burning

and here again a very large instance in the higher exposure

group, less in the lower exposure groups. There were no

further symptoms until the development of the lesions which

I will go into in a moment.

The question has been brought up as to whether

these are beta lesions or chemical burns. I don’t think we

need to dwell on that except to state that it

definite feeling that there is no possibility

chemical burns, and they were due to exposure

radiation.

is the very

that they are

to ionizing

The second large point we would like to make is th:

these were contact burns and were not derived from a field

of radiation. It was only in areas where there was actual

contact of the fallout material with the skins that the

le$ions developed or in areas where there was a chance for

the fallout material to be directly in contact with the skin
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This is borne out by the fact that in general where clothing

cmered the body, even a light dress in the case of the

women, burns did not aPPear. It is also borne out histo-

logically by the fact that there are islands of norman tissuf

in between the several affected tissue, indicating the

particular nature of the deposited material, and the fact

that it was deposited material that was responsible for the

burn.

One thing that iS not cle~lY worked ‘ut~ and 1

don’t know how to explain this. Apparently there is some

discrepancy or difficulty explaining the order of appearance

of lesions. Generally speaking, the lower the dose,of= beta

radiation, the later the lesions would appear.

This in general was not entirely the case with

these individuals. The feet, for instance$ ~owed very

severe beta lesions. The surface of the anacubicle foci,

the anterior surface of the neck, showed beta lesions.

The scalp and the feet where the skin presumably is thicker

sometimes lesions appearedbter, and were more severe than

in the case of the areas with thinner skin.

Also the order of appearance of these lesions

in general was different from some reports in the literature

Also this was apparently a monophasic response as we got

a single appearance on approximately the 14th day. There

was no evidence of erythema or other skin damage. This

-? c
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differs from previous reports in the literature, but may

be at variance. This may be explicable on the basis that

these people did have dark skins, and the darkness of the

skin obscrued the early response.

With regard to the severity of the lesions in terms

of incapacity to the individuals, the lesions in some of

these individuals were painful and of sufficient severity

that under all ordinary circumstances, these individuals

would be admitted probably to the sick list.

It was the clinical impression in general that

these lesions were quite superficial in nature. We are

unable to determine whether the explanation for this is on..

the basis of the total dose received or whether it may be

du?to the energy of radiation, that is, with lower energy

betas one might expect more ‘superficial leasions.

In general the severity of the lesions observed

correlated well with the amount of fallout presumably

encountered by the individuals. That is the Rongelap people

had the most severe lesions, the Ilinkila with less fallout

and less total dose had the same type of lesions, but less

severe, and generally later in appearance, and healed more

rapidly.

With regard to the loss of hairt again this

apparently occurred in areas where material was actually

deposited on the scalp. It was spotty in nature, and
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presumably was not the result of a field of gamma radiation.

As I say, it was associated with actual material deposited

at the site. It is difficult to arrive at a dose biological

that might have caused this. However, the figure has been s

at the upper limit occurs and recovery is possible, is

approximately 700 r since the hair did grow in cm the

individuals later. We can presume that the upper limit

might have been of the order of 700 r.

I think it is worthy of note to state that in

general the lesions required no spcial treatment of any

kind. No so-called specifics were used. Healing in

essentially all cases was entirely satisfactory. Alsod even

in the most severe cases of skin damage, there was no systemi~

manifestations that could be attributed to the skin damage.

With regard to the prognosis of the skin lesions,

here again it is essentially almost anybody’s guess. There

are a number of opinions cn this. I think it is fair to

say that clinically with fairly large doses of radiation

that recovery has been apparently complete, ancf that we can

be optimistic probably about the ultimate fate of these

skin lesions. However, because of data in the literature

indicating later breakdown in these lesions, and carcinogenic

changes, it is necessary that we retain a guarded prognosis

and an attitude of watchful waiting.

With regard to the skin lesions, 1 would like to
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mention the nail pigmentation. I think most of you are

familiar with that. That appeared at the base of the nail,

a bluish discoloration. Apparently this was an aberration

of pigmentation. I think it has been reported only once

in literature in a single individual.

With regard to the hematological findings in these

individuals, here we see no justification throughout in

treating the individuals other than as roots exposed to the

same dose &radiation. There is no physical basis upon

which to segregate them. Even in the case cfthe Army boys,

it appears that their activities are not too different from

the remainder of the Air Force boys, so these were treated

as a group a$ with the other exposure groupsm the various

islands.

A word as to the controls that were used for the

hematological studies. They are, I tlink, at least as good

and probably considerably better than most clinical studies

of this nature. Tht iS, the control groups were matched

with respect to age and sex to the actual exposure groups.

So that while we must recognize that strict comparisons are

not valid, as we cannot state definitely that they are

homogeneous samples of the same population, still we feel

it is an excellent control group, and will serve very

adequately as a guide.

For the control for the native groups, we went to

33
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Majuro and obtained a very large

comparable in age and sex to the

Americans we obtained a group of

33

control group, as I sayt

exposure group. For the

Americans that,had been-in

the mid-Pacific fcra period of at least two months, and at

least to that extent were comparable

who were out there approximately two

The control populations --

to the Rongerik Americal

m onths when exposed.

the controls for the

Natives were broken down as regards to age and sex. They dic

show a difference in response as a function of age. In

general as far as the leukocyte-lymphocyte count is concernef

the children below five were different than those above five,

With respect to platelets, individuals below 15 were .

significantly different than those above 15. So they have

been broken down into these age groups, and I will speak onl~

of the adults unless I specify children.

In the large exposure group in the Rongelap, there

is no question as to the definite change in the hematologic

picture. They did fall and remained at a fairly low level

for a period of weeks, and there are indications that they w{

returning towards nowmal when the group” studies were

completed.

The change in total white count was reflected in

both the leukocyte counts and lymphocyte c&nts. The

lymphocyte counts fell immediately to a level of 2,000 cells

and remained throughout the duration of study, and no evident
f

3q
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of return to normal when the study was completed. The

neutrophils fell initially. They fluctuated considerably.

Apparently they were returning to normal toward the end of

the study.

The platelet counts in the Rongelap group showed

a very definite decrease. I do not have slides dthis, but

I think it is quite evident from the graph, and you can see

the genpral trend. Certainly there is

the normal values. They reached a low

a marked fall from

on approximately @

28th day, and returned to a value of roughly half way between

that low and normal, and perhaps were returning to normal

at the completion of the study.

I might sa~in passing that in general the platelet

count at least showed a more regular response than did the

leukocyte count. The curve ‘is very smooth. It shows a

definite low and return to normal, while the white count was

prone to fluctuate as a function of time.

The hematologic findings in the Ilingula group

paralleled almost exactly those in the Rongelap group.

However, the severity of the changes was not so severe. The

time trends, however, were the same.

With regard to the Americans, looking at the white

count, the lymphocyte count or the neutrophfl count, one

would be very “hard put to say that they had beenesposed to

radiation. The counts are lower than normal, but here again
‘~Y
L,

.3-5
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we get into the control business, and it is difficult to

evaIuate the extent of fall. Howevert if we look at the plat

let count in that group, here %ain we get what appears to be

a very definite fall with a low reached at the same time as

the exposbd native population, and a return towards normal

towards the compktion of the study.

A word with regard to children versus adults.

In the IZongelap people, I fink with all end points -- all

hematological end points, -- the children seemed to show a

more marked resp.mse than did the adults. That is on the

basis of absolu~e count. That is, we take the counts

per cubic millimeter, ’and the children’s counts were lower

than adults. However, if we take

per cent of control, this makes a

these on the basis of

considerable difference,

particularly in terms of the lymphocyte

it in terms of per cent of control, the

more affected than the adults, which in

counts they were more affected, but not

degree.

count. If we take

children were markedl

terms of absolute

nearly to the same

With respect to the time trends in hematology in

general, they were markedly different -than is dserved in

the laboratory with large aimals. The fall to the lowest

point for both the m~eloid elements and thff platelets was lat

than seemed with animals, and i=return towards normal was

later than has seemed with animals.

r

.3L
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On looking over carefully previous data from the

Japanese and accidents that have occurred at Los Alamos

and Argonne, it appears that perhaps this has been observed

before, although not emphasized. Actually the data previous

to this has in general been composed of very small exposure

groups even in the Japanes, while the total exposure group

followed may have been in the hundreds. Actually the counts

at a given time were done on a very few individuals, as low

as two out of the group. So it is difficult to make an

accurate comparison between the two exposure groups.

In the case of the Argonne accidents, we have to

comparw our data with one or two individuals from a comparab

dose range.

We attempted to make some correlations between

skin lesions, depilation, and various parameters derived

from the blood counts. All efforts in this respect were not

fruitful. We were unable to evolve any correlation at all

between hematological changes or skin or depilation changes.

One final note on the hematology. ‘Tlw time trends

as has been pointed out, are essentially identicalto that

of an individual exposed at Argonne National Laboratory, who

received an estimated 190 REP of radiation. The prognosis

for this individual to date has been excellent, and we hope

that this may be an indication that with these Individuals

~}so the prognosis will be excellent.
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I think those are the main points, Dr. Bugher.

DR. BUGHER: Thank you, Dr. Bond. Are there furth~

comments?

MAJ. HANSEN: Did any Americans show they had any

beta burns?

DR. BOND: This depends aI who looked at them.

I think the consensus would be to the effect that the

lesions seen are not inconsistent with beta lesions.

DR. DUNNING: Did I understand you to say that
.

these were superficial on the natives?

Dl%. BOND: This is the impression clinically,

that they were superficial. It was like a sunburn wit..h

superficial layers peeled off. There is no evidence of deep

involvement, and they healed rapidly.

DR. DUNNING: Even those on the feet?

DR. BOND: No, I should not say that. This was

most cd the lesions. There were cxccasionallesions that

were deep. This occurred on the feet and occurred on the

back of the ear of one individual, but as a whole, the

lesions were superficial with these few exceptions. This is

not clear as to whether it is a function of total dose or

energy that is responsible for this. A very thick skin at tl

heel would probably give you quite a different result than

a very thin skin at areas where the skin is more superficial.

We have no way of knowing how much material was deposited on
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the feet as opposed to a greater surface.

MR. HARRIS: I donlt know whether you looked at

the pathology, but did anybody make a note of possibly at

what level there was fibroplastic proliferation beneath the

surface on these individuals? It appears to me that a good

index of the energy of the situation, and we assume here

this is a 100 kilowatt average energy beta ray which is

doing most of the burning, from what I have seen of burns

using strontium and various high energy beta rays, the level

of fibroplastic proliferation is sharply cut off with

strontium. That. cutoff point agrees in general with the

range of the electron from strontium. So that this might be

something to look at if it was in these specimens.

CDR. CRONKITE: Essentially there is no detecting

a histologic change between-three German octavos, depending

on what part of the body you are at. Greater than 50 MU

is very little detectable.

MR. HARRIS: I am not thinking of the depth down

to which, but thecloseness to which you come. Essentially

with strontium what you find is the burn area, and below

the burn area is a very thin area of disturbed reparative

action that you will getfibroplastic proliferation up to

the depths fm this point, but below that point which is

slightly below the burn itself, you will not have it. The

total depth below the surface of the skin appeared to be

37
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ray. This could

to know somethir

CDR. CONARD: Most of the damage histologically

occurred in the papillary area.

MR. HARRIS: But there was no reparative action

coming from the bottom.

CDR. CRONKITE: There was no fibroplastic

proliferation in any that I looked at.

DR. DUNNING: I think the work at Western Reserve

pretty well shows that. In case of sulfur 35, if my memory

serves me right, he Ikid to deliver something like 100,~00

REP surface

superficial

dermatitis.

dose in-order to get a lesion, and then they were

and healed after a fewweeks with no persistent

31R. BUGEER: I saw in some of Gene’s intermediate

biopsies, not the latest one, the amount of histokgical

change in the basal layers was of remarkable content. The

amount of response below the base of the membrane was almost

negligible. So I presume we are

beta dose to the basal layers of

gamma dose.

talking about a very large

the epliithelium and the soft

MR. HARRIS: What was the depth?

CDR. CONARD: Somewhere between 1,000 and 2,000

microns.
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CDR. CRONKITE: It was located on the scalp, where

they lost their hair.

MR. HARRIS: I was interested in this 700 r.

That is how much of what energy at what?

CDR. CONARD: That is medium hard x-ray.

DR. BOND: That is another thing; what is the

depilation dose?

MR. HARRIS: How about the children that they

depilate all the time for fungus infection. How much is

that? You ordinarily use a soft x-ray.

DR. B(M’D: Yes, with divided doses.

CDR. CON=: Two to three hundred r usually.

MR. HARRIS: That is measured inhair.

have a relatively small soft x-ray or gamma dose

hair follicles, whereas you could have a terrific

dose so far as REPs of beta rays are concerned.

you could

in the

high skin

DR. BOND: We had a conference with radiologists

and this question was asked: What is the depilation dose,

and the estimate computed ranged from 300 to 1200 r.

CDR. CRONKITE: There is one point ~hich I think

Dr. Bond deliberately left out, and all of us wanted toy

but has to be considered to a certain extent, and that is,

how serious are the hematologic changes as’ observed here?

I think it is”my personal opinion that these people were

on the borderline of getting into serious trouble,

as far as platelets are concerned. I don’t think

particular

we can

ly
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make a really good estimate of the severity and the

potential danger, but I am confident in my own mind with

the counts to have fallen lower, there would have been a

serious question.

DR. BUGHER: Yes. It is undoubtedly fortunate

they were not cocoannut hunting in the northern islands on

that date, too. I notice here one of the earlier things

mentioned was itching and burning of the skin. The Japanese

fishermen complained of that, and also very maed burning

of the eyes, actually beginning while the fallout was still

visibly coming down. How did you interpret that sort of

syinptology here?

DR. BOND: You mean in terms cf whether it was

chemical?

DR. BUGHER: Yes. ‘

DR. BOND: We discussed that. Do you want to

comment on it?

CDR. CONARD: I think certainly the fact that the

chemical irritating material was on the skin” might have

played some part in the initial symptology. But as”far as

production of lesions are concerned, I think it is pretty

definite they are radiation lesions, and not chemial in

na ture. There were quite a few that did report the burning

of the eyes, but not nearly so large a number that reported

general itching of the skin.
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DR. BUGHER: These people did bathe rather promptly

CDR. CONARD: Some of them did, but the majority of

de-

them did not bathe until they were/contaminated on the

destroyers on llB way back to Rongelap.

DR. BUGHER: The Japanese mostly bathe in teacups

or rice bowls, and their immediate symptoms tended to be

rather severe. They continued. So that those who went to

sleep had some trouble getting their eyelids open. They

.

were pretty well stuck together.

CDR. CONARD: We had no reports of that kind.

DR. BUGHER: It would bear on how much of the

calcium oxide had been passed through a hydrated phase-to

carbonate. The” carbonate in itself whould not be irritating

in the slightest.

DR. DUNNING: Woul-dn’t the time between the exposur

and the onset of the burns be so great to speak against them

being chemical burns?

CDR. CONARD: Yes.

DR. BUGHER: The lesions appearing two two weeks

later are purely beta rays. I am thinking of the

events. The Japanese fishermen were c~nsiderably

to the detonation site than the Rongel-ap people.

if they were where they said they were, they were

immediate

closer

At least,

decidedly

closer.

DR. BOND: Dr. Bugher, when Dr. Zsuzuki was in

‘%
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California, he reported that two of those patients had

bleeding, and two had

any data on that?

DR. BUGHER:

microscopic hematuria. Do you have

We know nothing more than he gave us.

He got that information mostly by radiotelephone after he

reached Washington. That was the last he had.

DR. DUNHAM: I had apoint on the chemical burns

to the ,eyes and the Japanese fishermen did not delelop

late burning lesions whereas they did developmry early

burns. So I think th~points pretty definit&ly to the eyes

in the Japanese probably being on a chemical basis, whereas

the native group had a mild transient itching or burning.

DR. BUGHER: One about the sac being continuously

bathed tends to clean itself of material that falls in. I

think there are some other differences, too, between the

Japanese experience, as we know it at least, which is subjec

to considerable uncertainty, and the subsequent experience

of these people,probably relating to the different environme’

If there are no further questions or comments on

the clinical side, we will turn to the further information

on the problem of the internal deposition of material$,

urinary excretion, and these matters that Dr. Claus and his

contingent have considered.

.

.j

.. .
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INTERNAL DEPOSITION,
BODY BURDEN, AND

HAZARD .

DR. CLAUS: I approach this report with some

trepidation, because as you know, I was shanghaied into this

group this morning. It is not often, though, that the

shanghaied member of the crew gets to be skipper right away.

I was impressed by the apparently large amount of data

available on this subject, and as the discussion flew back

and forth, I attempted to make a few notes of things which

were perhaps appropriate for this report.

The conferees came so well prepared so that the

data can apparently go directly into a report that I don’t

believe it is quite either practical or worthwhile to attemp

to summarize the whole business at this time.

What 1 have tried-to say here, if it happens to

be in error, I hope my conferees will correct me immediately,

DR. BUGKER: They will.

DR. CLAUS: As to the nature of the fallout, it is

pretty well agreed that the fallout on the islands consisted

of large particles with radioactivity plated out on

calcium carbonate. In the islands, there,at least there

appeared to be no real evidmce of lime burns. It was

interesting that some people observed in the dark room a

transient type of phosphorescence, but rather than ascribe

that to any extraordinarily high degree of radioactivity, it
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is believed that this probably arose from microorganisms

which happened to be in the seawater at the time.

There was an extremely high content of Neptunium

in the activity. Two thirds was mentioned, and a few minute!

ago as much as 80 per cent of the activity at the beginning

being in the form of Neptunium. Consequently, most of the

burns were probably due to soft betas, most likely from the

Neptunium.

NRDL observed that most of the activity was

concentrated on the smaller particles with approximately an

equal distribution of hard and medium gamma components, a

small amount of soft components.

At New York, the laboratory observed as much as 18

per cent of ruthinium in this activity. That would be 18 pe

cent of the fission products, I would judge, because between

Neptunium and 18 per cent of ruthinium, there would not be

much of anything left.

NRDL has cb served activity in the fish caught in

the Rongelap lagoon, and at 116 days there was 35 per cent

of total beta activity in the fish as ruthinium.

I might put a few of these figures on the board.

There were 2.7 microcuries of beta activity to fish of two

to three pounts, and 6.4 microcuries of gamma in the same

fish. This was approximately equally distributed among the

“’iiscera, the skeleton,the flesh.
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Strontium 89 was found to be quite high in cocoanut

or in the juice or sap or whatever they call it. My first

thought was the strontium 89 was absorbed through the

fronds, but as it was pointed outs that the material appearet

in the sap, it seems there was an extremely high uptake of

strontium through the roots.

NRDL has also made observations in chickens, pigs,

fish and so on, and this material is available ‘or ‘he

published report. As of this moment, I dontt. have any notes

here on that.

For the content of humans, urine samples were taker

in March of the Rongelap natives, Americans in March and

April, Japanese in April, and these samples were pooled and

alpha, beta and gamma breakdowns were observed at Los Alamos

on the pooled samples.

Thedpha activities, it is rather interesting to

note, that there was no uranium or polonium observable,

and of the plutonium, the body oontent is interpreted to be

1.6 times 10 to the minus 2 micrograms, or .7 d per m per

24 hour sample which in the business is’ taken to be

insignificant, as far as body content is concerned.

Gamma studies were made with the counter. This is

putting the urine samples in the counter. This Orme counter

is a counter prepared as a liquid scintillation counter in

which the total arm can be placed. In other words, it is a

Y
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small version of the counter in use at Los Alamos now

for studying the content of a whole man. With the 100

channel analyzer, peaks were found at about 50 KV, 100 KV,

1945, 210. Most of these, I understand, are not identified.

MR. HARRIS: This is just gamma spectrum stuff, anc

this is not extremely good sensitivity in high energy gamma

rays. There were essential peaks that we could not identify.

This was 145 kilovolt peak and a 210 kilovolt P@ak. The rest

fell in line pretty well.

DR. CIAUS: The one at 360 kilovolts, a strong one

which is iod-ine 131, one of about 500 as ruthinium, and ther{

are others presumably related to the barium~lithium units.

In addition to the fact

gamma activity. It was

bey were able to observe iodbe as a

a volatile component which could

be distilled off and observed directly.

I think I might now make a table. These were

the natives, and these were the Americans.

Iodine 131 worked out to .56 microcuries and 17.5

microcuries for the Americans. In this equivalent -- would

you explain that?

MR. IhIRRIS: The 1-131 equivalent at the time of

fallout is meant the total amount of all the iodine isotopes

plus the small anntributions fran mthe tellurium mothers

weighted for the beta activities and PUt in terms of

equivalent 1-131. Those are millicuries, Walter.

4
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DR. CLAUS: That is right.

I should not have drawn my line back so soon,

because these calculate back to a dose of 150 REP to the

thyroid and 50 REP fw the Americans. These can be calculat

back in terms of fis~ons. I will not put these figures on

the board at the moment. In terms of the fissions to

whi-ch the natives must have been exposed, in order to come u]

with th~se particular burdens, Strontium 89, 2.2 microcuries

for the natives, and 0.4 for the Americans. Barium 140,

0.34 microcuries for the natives, and 0.27 for the Americans

calcium 45, 0.19 for the natives, and 0.04 for the

Americans.

lluthinium 103, the short lived one, 0.028 for the

natives, and 0.015 for the Americans.

I mentioned the fact that these could be interpret

in terms of fissions to which the people were exposed. If

you average them out, it amounts to three times 10 to the

13th for the natives and 9 times 10 to the 12th for the

Americans. It is Payne’s idea that the best way to interprel

these doses is to go back to fissions as a common denominate]

from which you can make a lot of other calculations. I thinl

one might take a look at this, though.

When you add all these up, you find you have even

less than 3 microcuries, and interpreted as the very worst,

strontium 89, still you have very slightly over a permissible

I

w
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body burden as presently interpreted in terms of very

conservative terms. So that from this point of view, at

least, it certainly does not look like this is anything very

serious in any of the natives.

These are all short lived materials, of course,

and I dontt know how one might immediately interpret in

terms of strontium 90 which they might have picked up. The

dose t~ the thyroid is sizeable, but still relatively small

compared to what we usually think of as the dangerous dose

to the thyroid.

So that from the information that we have presently

available, I would hot be inclined to believe that the.

present body burden is one we need bother much about. The

external doses to. which they have already been exposed are

much more serious in terms of our usual concepts of radiation

hazard than the body burdens which they now carry.

DR. BUGHER: Those are very nice figures.

DR. DUNNING: I think there is another point that

bears repeating herq, that not only is this saying the

equivalent of 3 microcuries of strontium 89, but that, too,

is based on the assumptions that you have equilibrium

conditions. In this you have a one shot affair and wit h

an expected half life

conservative picture.

EIR. BUGHER:

of 53 days, this makes an even more

On a one shot basis, this is probably

so
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not more than one per cent.

DR. CLAUS: Do you want to talk about your concept

MR. ~OHN: Yes. Our findings are a little differe

perhaps due to the different approach.we took. While these

figures on the board represent amounts of body burdens

calculated on the basis of 1-131, assuming various assmmptio

our” approach was a little different, in that we derived our

estimated body burden extrapolating from animal data. What

we did brieflyms to sacrifice two pigs from the island

after getting a very accurate control of their urinary

excretion for 24 hours at 81 days. Then we did a complete

radiochemical analysis on all the separate tissues of Jhis

pig, and also on ths mine.

At the same time we did a complete analysis of a

human sample taken at just about this time, and extrapolating

from the pig data to the human, we com out with values Of

total body burden of beta of .33

Ifva extrapolate this back to 30

this is a considerably difficult

microcuries at81 days.

days after irradiation,

thing to do. Most

extrapolations are based on animal studies, particularly

Hamilton’s work in which a constant falloff of activity is

assumed. We know that this is not the case.

The only evidence that I know of in human strontiu

inhalation probably is one case at Brookhaven. We based

our data on the rate of excretion of this inhalt+d strontium
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90. While using their figures for biological half life of

this period of 81 days extrapolating back to 30, we come out

with a body burden of 1.4 microcu?ies at Xl days.

Barium comes out .7, Lanthanum is .7. The

remainder d the activity, the rare earth group, comes out .4

Strontium, barium, and the rare earth group together

constitute about 75 per cent of the total beta ac~ivity.

We found no evidence of calcium 45. L

If you want to extrapolate this back to one day --

and this is a very difficult thing to do -- we decided the

best way to do this would be to use the human radium data.

Strontium is known to fall off at the same slope at a lower

level. We have not calculated it for one day, but it will

give a value quite a bit higher.

MR. HARRIS: No, I don’t think so. I think if *

30 day level of strontium, taking in per cent of the total

amount in hhe body of the dose given? it may come uP about

the same as the number which we took back to one day.

MR. COHN: We will have to check this further.

MR. HARRIS: This can be checked. As I reaollect,

this puts us in much better agreement than we were before.

MR. COHN: The half life of strontium in the first

three days is quite tremendous.

life of about 4 days. You have

It has a biological half

to be careful in extrapolating

back. Since we have no sample earlier than 16 days, we hxve

,
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to be quite cautious.

One other point. You mentioned that since this

is pretty close to tolerance that we don’t think it is too

important. I think we have to be very careful. While we

may be close to tolerance or a little over, we have a comple:

situation in viich we have not only the internal dose of all

these separate emitters added up to close to tolerance, but

which have what we think was close to a tolerance external

dose. I think the effects are more than just additive.

Certainly it does not

individual studies on

We tried to correlate

affect the acute situation. We did

individuals separately for many days.

our excretion in the nrine with YM’iOUf

levels of blood picture curves, the platelets, and white

cells, and we could not find any correlation. In general,

and I think we all agree on ‘this, the internal body burden if

roughly proportional to the external dose that was calculate

for each group.

The

received half

Rongelap are

the external,

the highest. The Ili@na have

and they are pretty close.

Their mean excretion is pretty close to a half of the Rongel:

The American group -- 1 am not sure what the external dose i:

now -- the internal dose is pretty close to a fourth of the

Rongelap. I think we agree on that now.

MR. HARRIS: This shows a little less than a third

and assuming all errors I would assign a sigma of about two 1

I

I

1.

)
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this one over here, and a sigma of 6 to that one over there.

MR. COHN: I even go further. The individual

variations within each group are great. Some show

practically none, and some show 3SOO0 count Per 24 hours”

Most of this activity is due to adjusting. This is especial:

borne out in the animal data in which we find the highest

amo-unt of activity. GI system and liver and very little

activity in the lungs. As pinpointed out, it is not too

likely that due to the large size of the particle, 6 to 200

microns, that a great deal of inhalation would have occurred,

DR. BUGHER: It is very cle= that these quite

different approaches have given results that are not too

different, and the ‘results are remarkably close.

MR. HARRIS: One other thing that I did not put

on the slip of paper is that- so far in our findings in the

Japanes we have had some trouble with the strontium method

on those. But the activities found in beta activity at

these lat~ times indicate that the Japanese were

similar to the Rongelap natives in the amount of

very

internal

exposure, and

native number

DR.

a similar number might be postulated as the

for exposure to numbers of fish.

BUGHER: As I recall, you put a lot of

emphasis on the plutonium excretion measurement, did you

not, using that as one of the approaches to the body burden

story from the excretion rate of plutonium in the urine?
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MR. HARRIS: The values were so low that although

we have better human information on excretion at various

times, the amounts we found in the urine were so low that

there is no significance attached to these numbers. We

tried it with

urine, trying

but this does

small volumes of urine and large volumes of

to go as high as three liters of a pool sample

not work because the residual that you get

and the troubles you have with self absorption in counting

these, using the larger volume, negates

Especially in this highly COXE

this is very interesting as a sidelight

procedure at Los Alamos in these urines

all personnel, at the end of the system

your result.

entrated urine --

-- in the standard

tlat they use daily or

there is practical

ignition of the residue takes place, and a great flame shoots

out and pieces of glass brea”k up and fall in.

On the natives this was really something to see

because of the concentration they had. This plutdRium

number you cannot depend on. If we take what is known about

the amount of plutonium made in this particular device, the

university is still too great to use plutonium to come out

with the number of fissions.

DR. BUGHER: I take it you did not ascribe those

pyrotechnical displays to radioactivity. The Japanese did.

MR. ’COHN: There were a couple of other interesting

items that I might bring up. One concerns the internal
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decontamination study we did out in the field. We took

a small group of the Rongelap natives with the high internal

gamma contamination, and treated these with calcium EDTA,

given orally one gr-am per 25 pounds of body weight. I think

it is significant to note that we did get some effect,

approximately a doubling of the daily 24 hour excretion. Th,

while not very significant in terms of the total body burden

cause that means increasing from .1 per cent to .2 per cent

for 24 hours is fairly interesting. It might point the way

to further experiments along this line of preferably givirg

the material other than orally, which is the poorest way b

administer.

Another observation on the animals, which I think

is interesting, a number of the hens started layin~ eggs

about two weeks after we brought them back to NRDL. Most

interesting, the shell of the egg ran as high as 60,000 d per

m per shell, which was roughly four times the urinary

excretion at this time. The albumin also contained a large

amount of activity, and the yolk the least amount of activit~

Also we were interested in fertility studies of

these animals that we brought back. So far we have mated

the roosters

report tells

Ke have gone

and the hens from Rongelap, and my latest

me that 50 per cent of the eggs are fertilized.

into the business, and they are being incubated

right now. It will be most interesting to study what the

‘$

Ie



1

2

3

4

5

6

7

8

9

10

16

17

18

19

20

21

22

23
ARC

24

56

transfer from the mother to the eggs is, and what the

biological effects of such material would be.

DR. BUG~R: Yes, indeed. I hope you continue

those operations.

DR. DUNHAM: What fission poducts were increased

as far as excretion rate is concerned from the EDTA?

Obviously it was not all.

MR. COHN: We don’t know. We know from previous

animal experiments it was not strontium.

CAPT. ENGLISH: How many days after exposure was

this study?

MR. COHN: This was the 21st aE April, 51 days

after; a considerably long time to expect much result.

DR. BUGHER: Were you getting strontium in the egg

shells?

MR. COHN: Yes, we have a chemical analysis of the

whole egg, as well as the tissues of all the animals.

DR. CLAUS: The shells were formed how long after

the exposure?

MR. COHN: These are animals in our laboratory.

45 days after.

DR. CLAUS: They expected everything to be pretty

well(ut of the soft tissues by that time.

MR. COHN: Yes, approximately 80 to 90 per cent

of the activity is in the skeleton system.
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DR. CLAUS: Indicating a very high turnover of

the calcium like substances in the skeleton in the production

of egg shells.

MR. COHN: Yes. The hen has the unusual ability

to concentrate the alkali earth that no other animal has in

this particular physiological situ%ion. We hope the animals

would continue at this high level and perhaps decontaminate

themselves. But they reach a peak and fall off at a very

low level. The eggs are quite normal in every respect in

weight, size, and so forth.

DR. BUGHER: This is a new slant on the means of

decontaminating strontium. Are there other comments or

questions here?

We have run a little bit overtime. We have come

out on the schedule. Let us see if we can reassemble at two,

(Thereupon at 12:50 p.m. , a recess was taken until

2:00 p.m., the same day.)

$-i
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AFTERNOON SESSION 2:00 P.M.

DR. BUGHER: Now we. go on to a general discussion

the material which was presented before lunch, and I thin

might be perhaps wise to take some of the things up in

more or less the recorded order in which they were presented

that is, considerations of dose, and so on, were touched on

somewhat.

Gene, did you have any suggestions in mind here as

to the general direction of our discussion along these lines’

Cmz. CRONKITE: There is one general thing that I

don’t think was realistically approached this morni~, and

that is, would anyone venture to make an estimate of the

prognosis as far as the individuals are concerned, both from

the external exposures that they received, and the internal

exposures separately, and then the probable effect of the

combination. It was alluded to, but just what is the

situation as far as these individuals are concerned? I

certainly do not know.

DR. BUGHER: That is a short discussion. Our

desire is to get somewhat more extended comment from other

members of the group.

MR. COHN: One source of infirmaton cm this point

may perhaps come out of the animal studies”. We brought

something like 66 animals, and the animals in general

back

have about ten times the internal body burden of the radio

$’
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isotopes, and they have about 50 Per Centt ~ 1°0 per cent

more external dose due to the longer time they stayed on

the animl. If anything does show UP, it will be more

likely to show up sooner in the animals, and would perhaps

give us some idea of the prognosis for the humans over a

longer period of time.

DR. BUGHER: What are the animals that you do have

surviving ether than the chickens?

MR. COHN: 40 chickens, 6 pigs left, a from Rongel

and 3 from Vterik. The pigs had practically all internally

and only about 6 r internall.

We also have a cat, three ducks, and I think that

the substance.

DR. BUGHER: Have any of them shown signs of illne

MR. COHN: Six of-the hens have died so far

spontaneously, cause of death unknown. On autopsy, we

can find nothing. There was a slight hemorrhage in the

lung of O= of the chickens. Nothing that we can ascribe to

radiation per se.

The three pigs that we have left are growing quite

tremendously on goal feed that they are getting. There are

no symptoms that we can observe as far as temperature,

weight gain and general appearance.

DR. BUGRER: Did they show blood changes

comparable to humans?

?
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MR. COHN: That is hard to determine. Their

white cell and platelets fell. Chicken hematology is bizarre

to put it mildly. They have practically no platelets, for

example.

We have done pathology on the chickeds that died

or were sacrificed. We sacrificed four or five pigs so far,

and we were not able to say anything likely about any

pathological changes. We do have radio-audiographs on the

animals which might be particularly interesting here. This

is a radio-audiograph of the tibia of one of the young pigs.

The bone morpho~ogically does not appear to be normal. The rf

is parveculi extending through the shaft whfi is abnormal

in a mammalian bone-. There is a thickening here which

probably indicates a failure of an osteoabsorption and

periosteo-aberration. The particular thing about this bone

is that there are two areas od dense concentration of the

trabecula whM corresponds on the radio-audiograph to two

separate regions of high concentrations of radioactive

material. It was tb opinion of Dr. Norris, who did this

particular audiograph, that these indicate two separate

and distinct exposures to fallout material.

There is a lot cf discussion on this, and it is

pretty hard to come to a definit econclusion became we,

one, don’t have controls on these animals, and second, there

were quite severe dietary changes in the animals from the

t
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time we collected them and brought them back.
There may

also be a finding of some disease which we don’t know.

DR. BUGHER: Doesn’t your bone section show two

zones of more compact trabeculae?

MR. COHN: Yes. I don’t know whether you

it, but the arrows indicate that.

DR. BUGHER: Aren’t those the two regions

can see

of

strontium concentration, too?

MR. COHN: I dontt know whether it is strontium.

It is mostly like strontium and barium.

DR. BUGHER: And the alteration of the bone

construction itself would not be a finding of exposurey

MR. COHN: Functionally they appear quite normal.

There were two independent pathologists that came to this

conclusion.

In another pig, which is presumably a simile of

this one, we don’t find this double layer again. Mostly you

have concentration here, and then “you can see a light area

which corresponds to the growth after the animals were remov

from the island, and then the deposit in the stlllg rowing

animal.

In the mother of these animals, the sow, we get

the deposition &9, and what looks like an indication of

perhaps a second deposition in here. You can see this

better in another audiogqh.
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This is a baby chick that was just born maybe a

week or so after the detonation, and here you have an”

abnormal morphological picture. In the audiograph you get

a concentration of radioactive material in the diaphysis

here and practically nothing on the ends where the bone has

grown subsequent to the removal of the animal from the islan(

Here

to be abnormal

material here,

you have the bone marrow which would presume

and perhaps due to the deposition of active

due to radiation -- and this is anotherchickel

bone here again, looking abnormally morphological.

You have the same thing in a chicken bone. We

have trabecular tissue extending down through the bone.quite
you

a way, which/do not find normally. This would normally be

reabsorbed here. These are two separate animals.

You note there is-not the same concentration in ea(

animal, presumably depending on the dietary pattern. We

have similar audiographs for a number of the other animals

also. The picture of iodine in the thyroid is typical of

the iodine diffusion.

DR. BUGHER: Could you make an estimate of the

iodine dose?

MR. COHN: Yes. About 15 microcuries was the

estimate calculated back to exposure tire.” It is considerable

more than the humans.

MR. HARRIS: 15 microcuries where?
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MR. COHN: This is in the bone and not the body.

MR. HARRIS: 50 microcuries in the thyroid?

MR. COHN: Yes.

MR. HARRIS: This refers to in humans in reverse

to total body of 56 microcuries,of 1-131.

DR. BUGHER: Swallowed and absorbed. Is that assure:

100 per cent absorption?

MR. HARRIS: It assumes 100 per cent of the

ingested material.

LT, LOONEY: There are a few interesting comments.

Ye have been making studies in Bethesda , who have had

thorium, and it is very interesting to see that this .

thickening of the shaft is something that

with other minor changes in these people.

we have noticed

Over 50 per

cent of some 17 that we have studied had that. In some radi~

patients -- would you like to go into that at this time?

DR. BUGHER: Yes.

LT. LOONEY: I have recently gone over all the

clinical data on the luminous dial workers, some 80 patients

30 of which were studied at Boston, and 50 at the Argonne

National Laboratory in Chicago. In relation to this, some

10 per cent of these people developed bone tumors 20 or 30

years after the administration of radium, and this luminous

dial material. Some patients which had less than one micro-

gram of radium had severe bone changes or tumor fozmation,
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or others with 10 or 15 micrograms had relatively little

changes. This is a factor of 10 or 15, which must be taken

into consideration as far as permissible levels are

concerned.

The other thing is that the excretion studies done

by Norris in Chicago, there was a finding of ~)OOOths to

16/1000ths of one per cent of the radium excreted per day.

This is a factor dfour to eight when you estimate permissibt

body burdens of radium compared to the more accurate

estimates by measurements.

So when we talk in terms of permissible levels, I

think it is very important as far as the humans are comcerne~

to keep these factors in consideration,

marked biological variation, and also a

that there is a

marked biological

elimination of these eleraenis. Since these elements are in

the near permissible range, I think these people are extreme]

important from a long term study, because we know away above

this we are going to get tumors and away below we are not

going to worry. This is the range which we are interested i~

I think these people are extremely important from

a long term study in that respect. I am not familiar with

all the radio. elements there that are of biological and

phy$ical half lives. I think Tomorrow I will take the

information and refer it to the studies of the people with

the late effects, if that is agreeable.
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DR. BUGHER: If one divides the prognostic problem

into the immediate and ultimate prognosis, I think the

immediate problem has already given its o%n answer. The

fact that except for two people who are still in the hospita

-- old people, -- and omwoman ready to deliver, all of the

Rongelap people went happily oif to their new location.

There are no ill effects so far as the immediate situation

is concerned. So that the immediate prognosis time has

already given the answer to that.

The ultiunte long term prognosis problem I think

would concern itself with two broad aspects. One of the

internal emitter question$ Particul=ly in the skelet”~s

which bears on what you werespeaking of, and the other is

the possibly very much delayed skin neoplasia which would

not be expected, I should think, to appear in less than 15 y

or maybe more, if it appears at all.

Have you any opinions on these? What do you think

in your own mind is likely to occur to these people in the

next 25 years or so?

LT. LOONEY: The thing that we have noted as far

as the relationship of radio element deposition to the

formation of neoplasia from radium patients was this, that

in most all of these characteristic of the- histological

findings was the formation of an atypicalosseous ti~sue, Whti

was a bone formatim, and this was not usual in the areas

r
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of greatest radio element deposition. In fact, we could

make very real correlation between radio element deposition

and histopathological.

A few patients that we were able to do extensive

pathological studies on, we could find that there are many

areas -- not many, but in some areas -- in which the

transition from this formation from atypicalossebus. tissue

and the fiber sarcomas was awfully hard to differentiate.

Dr. Lipscott at Chicago has reviewed this and some of his

work with plutonium in rats. The feeling is that the most

likely place for the formation of these tumors around these

areas of atypicalosseous formation, most of the tumors- have

developed, on the ends of the long bones in thecancerous

bones. All of this is supportive evidence that these

conclusions are probably correct.

I think this ultim~tely gets down to what causes

cancer. Is it one cell from the irradiation in these

small areas in whkh you have the ~roliferation of this

tissue become malignant? There is a smoldering of this for

years, and then suddenly there is a turnover, and then it

seems to spread throughout the skeleton or even multiple

tumor formation throughout the skeleton.

As far as permissible levels are concerned, we have

to interpret that in terms of this pathological finding in

these people. It is to set a level with this marked
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biological variation, and I think you have to watch these

individual people, and to see what percentage af these

people develop tumors as compared to a controlled group.

DR. BUGHER: Yes, that will be done. Do you have

any feeling

this group?

encountered

not?

yourself for the probabilities involved here in

Would you expect any bone sarcoma to be

inthis Rongelap group? We have 84 people, is it

DR. BOND: 82.

LT. LOONEY: I would certainly like to have a

chance to go over this data much more than I have at the

present time before 1 would stick my neck out so to speak

on this. But I do think that certainly with this close

permissible level, that these people are extremely important

to see if there is an increase in incident of neoplasia in

this people. I don’t know too much about the distribution

of these various elements. Most of it is bone. Chances =e

your bone tumors are the most likely thing to occur. I

would not want to hazard a guess.

MR. COHN: There is one point’ that has not been

brought out, and that I think should be stressed, is that

strontium 89 has a considerably shorter half life than radiuz

but there are a number of short life fission products that

would have had to be present in high concentrations for an

early interval which we don’t pick up after 30 days. The

N
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problem then is what is the effect of a large dose over a

short period of time to the bone or bone marrow in this

early interval, that is, in terms of possible carcinogenic

effects later. This is a problem that has not been explored

to any extent at all. Animals are certainly not humans,

but certainly that we should consider.

DR. CLAUS: You would not expect these other

substances to be present in the bone?

MR. COHN: Yes, there are a number O* other bone

seekers, I have a list of 15, that are present in high enoug

fission yield, but due to the fact that the half life is

so short, after 30 days we do not pick them up. But they

were radiating this bone during

DR. CLAUS: Would yOU

the interval.

hazard any guess how much

there is of that, compared to this?

MR. COHN: It could be calculated.

DR. CLAUS: If there is any likely

formation from this stuff, and an equivalent

tumor

amount of small

quantity in the bone for the short peria3s of time that these

are there, we are in a bad way as far as our permissible

levels are concerned, because this is just a little bit

over what we claim to be a permissible level of strontium

89fbr a lifetime.

MR. COHN:

DR. CLAUS:

Yes.

This is for a relatively short time, ar

1
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we are going all out by sqying you can give very sizeable

overdoses for a relatively short time without doing any more

damage than if you spread

concepts to date on which

it out. So if any of our

we are basiqg our permissible dose

levels are correct, then there is absolutely

at least an awfully small chance of anything

these levels.

MR. COHN: I don*t think there has

no chance, or

developing fmm

been any study

made of high intensities and short exposures.

DR. CLAUS: These are not high intensities.

MR. COIIN: Relatively high inte~sities. There are

12 other products that are bone seekers, in high fission

yield,that would have

strontium and barium,

DR. BUGIDIR:

mind?

to be present based on the present

for example.

What ‘are some that you would have in

MR. COHN: Telurium, lithium 103, 106, cerium 101

and 144, zirconium 195, which we find in fish, praseodymium

143, yttrium 141, barium 140, and lanthanum 141, and iodinium

147.

DR. BUGHER: The 106 ruthinium has a year half life

MR. COHN: No, that is only 19 days, I believe.

Oh, one year. I am sorry. All of these are fairly long

lived, anywhere from 10 to 60 days, and they are all

present in a fission abundance of from 3 to 6 per cent.

9Y

7c
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DR. BUGHER: Are most of those excreted rather

rapidly?

MR. COHN: Zirconium, cerium, praseodymium are

concentrated in the bone to some extent. I think in this

case their half life is probably much shorter than their

excretion rates. T&t would be the determining factor.

DR. BUGHER: It is obviously unlikely that we will

ever know more quantitatively what is in these people

we know nav; in other words, we cannot really acquire

than

any

more knowledge by deferring consideration of anything

because we really have in our hands now all the evidence

that there is.

CDR. CRONKITE: Does the exposure to 150 to 200 r

in relativdy a short time change tolerance concepts? Does

this influence the tolerance concept? Has anybody done anY

animal experimentation where you crack them with a couple

of hundred r and see if your same tolerance levels will bold

up?

DR. BUGHER: The main point there, I think, is

that our tolerance levels are below that for which”

experimental results can be demonstrated. IrJ other words,

one has to go much higher levels of ths material. There

have been experiments on such things. At the moment I can’t

recall the results except that they tend to be additive,

rather than otherwise.
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i~alter, do you happen to know oi! any?

DR. CLAUS: No, I don’t know what you are referring

to ther- All of the permissible levels with the exception

of those that are tied in to radium, radium, plutonium,

strontium, are based on a calculated dose to the critical

organ aP .3 of a R~ per week. So I think that is probably

small enough in comparison with a couple of hundred r dosage

yoti.might give so they could be neglected. If you are dealil

with radium plutonium, you may have a little different

problem on your hand, because those are based on actual

experience, rather than calculated levels. But even there 1

think the doses do not

differ with that level

DR. BUGHER:

exceed the .3 REP Pr week. They

very much.

Dr. Dunham, X will explain what the

question is here. In view of the rather small level of

individual isotopes in bone and so on, whether the fiole

body exposure of 150 r which has been brought out this morni

is not quite saying What that is to, and whether that would

affect the concept of permissible limit, essentially, in

regard to the expectations of biological accidents and

unfavorable results in the bone from the concomitant gamma

ray exposure.

I said as far as the experimental side is

concerned, since the permissible limits are themselves level

~t which one would expect such things may, that it is
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rather hopeless experimenting in that level. One would

have to go many, many fold up in the concentrations of

isotopes, and there I thought the effects were essentially

additive.

Do you happen to remember any of the experimental

data?

DR. DUNHAM: I know of no experimental data

that is comparable to this situation.

DR. BUGHER: No, nothing comparable to this.

Exposure levels of 1,000 microcuries of strontium with

animals also given x-rqy .

DR. DUNHAM: I knw of no such class data. The

:losest would be Fridell’s work, where you were concentrating

the effects in different organ systems. He has also given

some whole body radiation. ‘That matter might

at in this light.

DR. BUGHER: It is pertinent here.

be re-looked

DR. CLAUS: I think you could extrapolate from

Fridell’s work if he has not actually done it, and say if

you give an animal enough internal emitter so thathe is

pretty close to the borderline, and then y@ add x-ray on

top of that, you will get more than an addi”tive effect,

because the effect due to one isotope is par%ially

compensated by other organs in the body. Whereas if you

inactivate these other organs, then you will meet more than
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an additive effect. Those are for very high levels. I

don’t think they are applicable to this situation at all.

knock the

DR. DUNHAM: Those are at levels sufficient to

bone marrow out.

DR. BOND: Those are very high levels. They are

approaching total body lethal doses.

DR. ‘DUNHAM: I was just searching my mind for some

data.

DR. BUGHER: I think the answer is negative with

regard to the question of whether or not this amount of

material in the bone has any effect whatever on the

general radiological manifestations of the dose that these

people got.

LT. SHULMAN: How about the other way around.

The total body radiation, and then the local deposits.

Perhaps the 200 r received at that spot plus the local

deposits may give different local chauges than those

calculations based on local radiation.

CDR. CRONKITE: In the children where the bone is

growing it gets concentrated in a relatively small. area,

so as they continue to grow, if this were an adult, it would

have been distributed relatively throughout the bone.

MR. COHN: It still concentrates in a I’actor of

ten in the adult.

CDR. CRONKITE: But it stays concentrated in one
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area in the child. Does this give a significantly higher

dose to those areas so that you may have a different set of

standards or think of it as different for a child than an

adult?

DR. BUGHER: If you are asking personally, I donrt

think so. I think in considering permissible dose, we have

oftentimes thought of the bone marrow being much more static

than it is, rather than regarding it as essentially fluid

tissue of a slow flow rate. The probability is that the

regularities of Concentration are not as important as

we have asmmed in computation. Usually a factor of five

gets in the picture for irregularities, and nonuniform distr~

bution of the material with respect to bone marrow. But

certainly bone marrow cell structure is a highly mobile one

in terms of comparative bone sells, for example; so it iS

quite possible that we over-emphasized the fact of non-

uniformity, and such experiments as we have had in regard

to skin activities muld scan to indicate that the non-

uniform situation is actually” less of a problem than the

umiform” distribution of the same amouni of material.

LT. SHULMAN: Is there sufficient data to know

whether the local bone dose in children could be suspected

of giving abnormal

have come close to

growth? Do the levels they probably

the levels that do give abnormal

development, such as in the chickens? That is abnormal
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development, and they are only ten times lower.

longer period of tim that the development takes

75

Over the

place,

children may be the individuals to observe in order to find

that out.

DR. BUGHBR: There may be a corollary to the

question, and that would be whether or not the blood changes

in the children were not related to the perhaps greater

quantitative bone marrow dose. Does anybody have a comment

on the questicm of growth disturbance in children, resulting

from these exposures?

MR. COHN: We broke down each one of the groups

into various age groups. Below five years old, from .

six to 15 and 15 and over. We find in the children we have

a lower mean emitter excreted. Wlnt this means is hard to

say. It is not likely that ‘they took up less contamination

than the adults did. Tlmy ate as much, and so forth. It

would therefore leave you with the idea that the material

they do take up is fixed more firmly in the

lower ratio perhaps is found in the urine.

bone so that a

In general,

more actively growing and proliferating tissue is more

radio sensitive. You would expect to find more change

the children than in the adults.

in

DR. DUNHAM: A youngster two or three years old

does not eat as much as an adult. A teen-ager will eat more.

MR. COHN: We analyzed all the food and most of
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the contamination was in the water and in the sap of the

cocoanut tree. Thre were very high

The fish was the other high source.

they drink less water, it iS h-d to

levels of contamination

Whether it is because

think that they took

in less contaminating material than the adults.

DR. DUNHAM: I think it is hard to believe that

they took more.

MR. COHN: Judging by my own children, they eat

more than I do, although probably less at a time.

DR. BUGHER: I think one can say something about

the effect &the general whole body exposure, and the expect{

growth rates. In Hiroshima the exposed children @the-

bomb within 1500 meters did show some apparent retardation

of growth for a few years, but then in the last two years

they picked up and apparentl-y equal to the controls. Those

were levels which were a mixed grill. Some had levels

sufficient to give radiation sickness ad some aplasia, and

others in the same areas had no recognizable radiation

symptoms at all. So it is a statistical com@rison. The

difference has been lost now between those two groups.

MR. COHN: That is from external radiation.

CDR. CONARD: No internal there.

MR. COHN: That is right.

LT. LOONEY: Sir, In regard to the changes as

fxm as children are concerned, I remember one of our radium

I

9’
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Pitients who was working as aluminous dial worker at 15

had areas of increased intensity around epiphyseal areas

of the long bones. This, with other data, would suggest

that we were not too sure whether these developed years

later or developed with deposition.

Gross audio-radiographs were made, and they did hal

a concentration of radium in the epiphyseal area. The big

trouble with the radium data is that we dontt have a roentge]

grosser so that we can tell these tievelopments of the roentg(

ographic lesions, we see ,in the people 20 or 30 years from

now. It would seem that these Iesions develop years later.

As I say, iu this one case which ingested radio-

active materials at 15 died at 40, and she had these areas

of concentration in the epiphyseal areas. ~om other

studies, it would seem that-radium is eliminated from the

more accessible parts of the skeleton.

DR. BUGHER: Does anybody else have a different

thought in regard to the skeletal prognosis here with this

amount of material?

I think the skin prognosis is one which has a

considerable uncertainty as well, and also equaIly perhaps

important. 1 have toskip over to a Commission meeting, so

I would like to ask Dr. Dunhsn to serve as Chairman for a

while until I get back. You can go on with-this prognostic

side from the skin. I think also there should be some

,J
. .

)

1-
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further consideration of not theskeleton, as such, but

the hematopoietic systm with regard to the long term

prognosis, and what we think the problems of leukemia

may be in these people, and particularly with skin carcinoma

Leukemia from our Japanese experience would be something of

importance much sooner than skin neoplasia, if the k tter

occurs at all. If you will excuse me, I will go.

DR. DUNHAM: Who wis~sto make a contribution on

this point? Vie, do you ham any further comments you wish

to make on the prognostications as far as the skin goes, and

the late development of malignant change?

DR. BOND: I would like to ask a question. ;t

was the opinion of David Wood, and others, that looked at

the slide, that in addition to late carcinogenic changes, we

might expect later breakdown of the skin in a period of

months, rather than years.

DR. DUNHAM: In other words, you feel that it is

too early to prognosticate?

DR. BOND : To really prognosticate. I don’t wish

to imply that there is definite evidence for this.-

DR. DUNHAM: No.

DR. BOND: It is a foregone conclusion that it

will occur. However, they saw changes in the manner of the

regeneration of the epitheliums which led them to believe

that there are possibilities that this may occur. This is
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strictly from animal data, and not from human data. Do yOU

have any further on that?

CDR. CONARD: The lesions as they were when we

last saw them showed no signs of development of true

chronic radio dermatitis. That is, t~ usual signs of

atrophy and so forth that you normally observe in chronic

radio dermatitis were not apparent. There were some other

changes. Hyperkeratosis was developing, and some overgrowth

of theepithelium forming papule stroatures which hr. Wood

seemed to think might account for the large peel like

appearance af the skins which we noted as a later development

along with hyperpigmentation of the skin. Whether tbe~e

changes have any significance ta prognosis, I really don’t

know. I think that when Dr. Wood comes thragh with his fins:

report on histopathology, he may give US soum more evidence

of his ideas in that direction.

DR. DUNHAM: It is really a little early, because

we don’t know how normal this skin- will get. If it gets

more normal than it is n% then I think there are grave

doubts as to optimistic prognosis. If it gets more

normal in the next six months or so, then I think one can gel

very optimistic again. I believe radiation damage that

leads eventually to malignant degeneration, the tissues

themselves donot pass through a thoroughly normal appearing

stage microscopically ever.
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MR. HARRIS: I would like to prognosticate that

for at least six years there would be nothing because in none

of the cases of Los Alamos beta ray burnss there has been

nothing in six years.

DR. BOND: What do the~ins look like now?

MR. HARRIS: They are in much different shape than

what the natives are. They are still breaking down. A COu~l

of fellows still have to go back to St. Louis once in a

while for a little more plastic repair. Other than that,

they are in fair shape. You don’t have the usual skin. It

has the appearance of a cigarette paper type of thing. All

of the fat beneath the skin is gone, and will never come

back apparently.

DR. BOND: When you say nothing will happen, what

do you mean?

MR. HARRIS: You cannot say that on this basis

these people will not have any carcinogenic indications.

DR. DUNHAM: You have to give

ER. KARRIS: I think probably

them at least 20 year

you might be able to

give-them 20 years on the basis of the fact that the Los

Alamos people who have had this exposure, who have had

superimposed exposures on the same~in for the last six

years at least as high as tolerance, and probably higher than

tolerance in some cases.

CDR. CONARD: They had 4 to 17 thousand REPs or

.
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MR. HARRIS:

energy beta.

DR. mmHAM:

CDR. CONARD :

MR. HARRIS:
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They had maybe 20,000 REP of high

It was full thickness damage.

A fission

Yes, sir.

they picked up with their hands.

product material?

It was filter papers that

There was a small amount

of Neptunium. I would guess it was only a small proportion

of the total. You can get this number very easily by

comparing it on the Nevada explosions, and if you compare

with any sort of a standard ,Nevada explosion, you will come

out with the number of Neptumium which would be the sage that

they had.

CDR. CONARD: AS near as I can understand,

practically all skin malignancies develop ontop of a

well recognized breakdown of the skin, chronic dermatitis

or the usual chronic changes that occur after radiation. A

vast majority of these people have shown no signs of

developing chronic dermatitis or atrophic changes. There

are a few, one or two. One or two of the foot lesions show

some evidence of scarring and atrophy, and the persistent

ear lesions.

DR. DUNEAM: You would give them all at least 20

years?

DR. BOND: That is for malignancy.
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CDR. CONARD: If they don’t develop any chronic

radio dermatitis within the next five or six years, I would

say the prognosis is excellent that they won’t have any.

DR. DUNHAM: At least some of their lesions are

going to be exposed tiery heavily to an added insult in the

way of ultraviolet.

CDR. CONARD: Trauma, too.

MR. HARRIS: Isntt the humidity a little high out

there for having as high an ultraviolet exposure as where you

do get ultraviolet carcinoma? In the west, for examPle,

where there is low humidity. If the humidity is so high

the climate that the percentage of ultraviolet is high-

in

tlR. DUNHAM: It is awfully commen to sea folk in

general. It certainly cuts down what it would be being at

the eqdator or close to it. “ Still plenty gets through.

CDR. CONARD: There is a great deal more of it,

too, due to the long days.

DR. DUNHAM: All year around. It is not just

seasonal.

CDR. CRONKITE: The thing that bothers me is

what Dr. Bugher had to say this morning. The establishment

so far as is known of what could be expected from the stand-

point of prognosis with time intervals becomes acutely

important because there are a group of individuals who are

going to have to go out from time to time. It is going to be
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one big chore to go out at regular intervals. If there is

no hazard to expect under 20 years, I think we o~ht to

seriously start thinking about these followup trips. Is it

even necessary to go back four times in this coming year?

Being one of the individuals involved, perhaps I

have z personal bias in it. But just as we are talking here

from the standpoint of prognosis, nobody yet has come up with

anything that means anything to me~ except that somebody

ought to watch them.

DR. DUNHAM: I think what we have been talking abou

in these last two discussions are something that would only

happen in 15 or 20 years. I have not been as close to.the

planning as you have for the immediate followups. But it iS

❑y understanding, or at least I would think that the

philosophy behind the coming- followups was to follow the

blood count back to normal, to find out whether it is

back to normal, say, next August or fall. In other words,

complete the study

if you can develop

of the acute phase, and then after that,

a reasonable rapport with the trust

territory physician, there should not have to be an awful

lot of expeditions.

CDR. CRONKITE: I was thinking not only in terms

of the long term prognosis, but the prognosis for the

immediate future, because someone is committed to making a

trip in August, and again a few months thereafter, in order
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to collect more information in order to be in a better

position to plan. But to get any information now that anyo]

has collected for planning purposes would be of tremendous

importance to the people that have to go out there.

DR. DUNHAM: The other thing is the matter of

leukemia which John asked to have some discussion on.

DR. BOND: May I ask somthing before we get

into that aspect of it? The general question as to the

findings seen in genBral are commensurate with the dose esti.

mates we found this morning. 150 r is a ticklish problem.

DR. DUNHAM: It may be 175, if it was 150 r measur(

in the air with a different kind of field, is that right?

DR. BOND: ‘l%is may or may not be.

DR. DUNHAM: I believe that. Do you doubt that?

Noting the figure of 150 r, “but tlsfact that there would be

a difference in comparable effect.

DR. BOND: I want to get into that in a minute.

This is the problem. Say 150 r and from co~derations of

dose rates, say this was given over a period-of at least

hours and probably days, as opposed to the usual single

exposure which you would predict would give less effect for

the given total dose. Also, there is a possibility that

some of these individuals were inside structures and did not

get the same total dose that was calculated for the island.

These things would tend to make you suspect that the effect

I

1’
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should be less than what you would anticipate for 150 r.

I would like to know if this perturbs anyone?

I have talked to a nur.nberof people that it has perturbed.

In other words, the findings observed are not commensurate

with the calculated dose. Are they or aren’t they? Is it

necessary to go to something like this depth dose business

to explain this? Do we have to go to something like

combined effects to explain it. Or is everybody happy with

the findings of 150 or 175 r?

DR. DUNHAM: Gene, you studied this longer than

anybody in the room. Is there any change in the blood pictur

as you saw in those animals as you would have guestima$ed on

the 28th of

175 r total

February last, as oming fmm roughly 150 or

body exposure?

CDR. CRONKITE: On& has

the basis & this data that was.

behaves differently from what we

to make the assumption on

collected that either man

thought he ought to behave

on the basis of large animal experience in the laboratory

and with fission spectrums from atomic bombs based on Green-

house work, or there is some weird combination of radiation

effects that we are not at all aware of to make this

difference.

It is a very real difference in the time sequence

in the platelets in these human beings that occur as has

been observed in any laboratory animal.
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DR. DUNHAM: Is there any comparable data on large

animals’?

IIDR. CRONKITE: Yes, we have 150 r dogs in a large

group. They hit the minimum around 12 to 13 days, and are

beginning to rsmver at abmut the time these people are gettil

the minimum values. It is an entirely different picture.

I don’t know how to interpret these things. It may be

that the life span of human cells is entirely different fmm

laboratory animals that we are dealing with, or there is

some other weird radiological factor that comes in of

additivity that prolongs the effect of radiation. I am

confused on it.

DR. DUW:

discu~on this morning

the Japanese data, and

It seemed to me in our little

we talked about somebocjy reviewing

iti it looked as though in those

that survived there was the prolonged effect. In the two

Argonne cases there was prolonged effect.

CDR. CRONKITE: The bad effect on Japanese data

is that those who survived the first blood count were taken

in the third and fourth week after expasure. We don’t

know what they were doing before thet. The Japanese dying

probably received super-lethal doses of radiation, the

behavior is the same as that of a dog receiving super-lethal

dose of radiation. Then there is this hiatus of three or

four weeks where you have to guess what thet looks like.
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From Argonne there is this one case of a man that

was exposed to platelets and leukocytes who hit the low

values at about the same time as the men of this large group

did. I rather expected that people would be concerned about

these differences in the time. Is that what a single dose

of radiation would do to a man or isn’t it?

DR. DUNHAM: We don’t have any evidence to the

contrary, do we, in man?

DR. BOND: May I ask Col. Browning and perhaps

Commander Etter on this point: was this actually observed,

and does this surprise them? Is it 150 r anticipated or

are there difficulties?

COL. BROWNING: I have those records, and 1 will ge

them up tonight,where people have been given 150 r in one

dose. But if my memory is n-et wrong on this, it did go

down earlier. This was with one MEV stuff.

DR. BOND: How about the clinical picture?

COL. BROWNING: TMe people were not well, of tours

when they received iti which was the reason t~t we were

justified in using those amounts. But they showed very

little in the way of radiation sickness, just about

comparable to the natives. But the blood did go down earlier

with the whites and platelets, as I recall “it. I willbring

that stuff in ’tomorrowi

DR. DUNHAM: Did they follow through for six and
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eight week periods?

COL. BROWNING:

and a year.

CDR. CRONKITE:

88

Yes, some of them for six months

This data, if it is available, we

ought to get hold of it for comparative purposes. I have

never seen it.

COL. BROWNING: I will bring it in for you.

CDR. ETTER: 17hat is it?

COL. BROWNING: It is the therapy units, one at

Baylor and one at Sloan Kettering. This was a little bit of

everything, including leukemi8.

DR. DUNHAM: Commander Etter, have you anyth~ng to

add to that at this point?

CDR. ETTER: No. I think what is bothering

Vic a bit is that in setting up figures for so-called

operational implications in atomic warfare, we in the past

have pretty much considered it to be 100 r probably at the

very low limit of any signs or symptoms appearing with

probably a thought that a group of troops receiving 100 r

could go on with their normal duties. This makes you wonder

if the 150 r is going to result in this type of thing,

whether or not our figures for operational purposes might not

be a bit on the high side, rather than the IOW side, and We

would have to’come down a bit on thb thing. I think that is

what Vic is getting at.

1 \
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COL. BROWNING: Harry, H we can get any

information here from the physicists about the energy, it do

not make us feel too bad. We are quite happy with our 150 r

if this is correct. But if this is the very low energy stuf

then we have not gained a bit of assurance from it.

CDR. ETTER: If 150 will do this over a period of

a m-atter of 36 hours, doesn’t this meain 150 delivered in a

matter of a minute crso should not have given a much more

acute picture, which means that 150 may be much too high

for practical purposes in our operational structure?

COL. BROWNING: Yes.

DR. DUNHAli: How much did these people get the

first 12 hours, Gordon?

DR. DUNNING:

answer that.

I don’t know whether I can quickly

DR. DUNHAM: 1 think this is important in this

consideration. What they got in the first 12 hours is not

going to affect much more differerice than three or four ‘

minutes.

CDR. ETTER: I picked the 36 hour figurebecause

of the evacuation.

the

1.,.

DR. BOND: They

CDR. CONARD: I

DR. BOND: They

got only 30 f.

thbught the curve was so steep.

didn~t start their exposure until

plus 6 hours, at which time YOU are not on the step

;
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portion of the curve any more, but pretty much on the flat

portion. So the dose rate was not changing as rapidly as yo

might suspect.

DR. IXJNHAM: You would guess they got about one

fifth of their dose in the first 12 hours.

DR. BOND: That is right.

DR. SONDHAUS: This depends very strongly on

whether you assume the fallout was along one or short one.

If you assume that the fallout was quick, that the dose

built up to a high rate very quickly, then the first 12

hour dose would certainly be appreciably more than if the

fallout was slow and only reached its peak after 12 hoyrs.

In either case, I

case you can allow for more

don’t think even in the maximum

than about 30 per cent of the

total dose in the first 12 Fiours for the 51 hour exposure.

However, in the case of the Rongerik exposure, where the

evacuation was at 28-1/2 hours, I think the first 12 hours

would probably give as much as half the total dose. These

are guesses. They are more than a guess out of thin air,

but they are still not a great deal mare than tlmt.

DR. DUNHAM: Harry, I stand completely corrected

on that point.

CDR. ETTER: How long was the fallout actually

observed by the natives?

CDR. CONARD: About 10 otclock at night.

7/
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DR. DUNHAM : About several hours.

DR. IXJNNING: But that doesntt mean you have

equal quantities of radioactivity coming down.

CDR. CONARD: No.

DR. BOND: I think the important thing is that

they didn’t receive 90 per cent of their dose over a few

hours. It was a relatively slow dosage.

COL. BROWNING: Harry’s point is well taken. If

they became nauseated at 50 or 60 r, perhaps, and they may

well have done so from these figures, then we are going tO

do some thinking about this. But the clinical data we

have doesn’t seem to indicate that this happened. .

DR. SONDHAUS: I think it might be added that Dr.

Dunning’s point about the sky shine is important here. We

may not be taking that into-consideration at all. All these

calculations are entirely on the basis of fallout. If there

was sky shine in addition th= wouldhae to be handled

separately.

CDR. CONARD: Can you give us any idea as to what

the additive dose would be from sky shine?

DR. DUliNNG: I am sorry. By looking up the date,

I can give you some estimate from the Nevada test, but how

you would extrapolate this to out in the Pacific, I don’t

know.

DR. DUNEAM: What sort of orders of magnitude are
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we talking about?

DR. DUNNING: We don’t know.

MR. HARRIS: Were you talking about a cloud of

radiation? Is that what you mean? Or do you mean reflected

radiation from the atmosphere?

DR. DUNNING: The actual cloud.

MR. HARRIS: This has been simply covered by Parke:

This is the opposite of the Clark Gable problem of big ears

on both sides.

DR. DUNNING: You can figure out that r per hour

is 10 times to the third, times the energy of your emission,

if you want to do it mathematically. That still doesn~t

give you the answer what happened out there.

MR.

are Any good,

were exposed.

DR.

HARRIS : You could take some numbers if they

which said so-many fissions to which they

DUNHAM; I think the thing that baffles we

poor medicos is the lack of certainty on this whole matter

of dose, and the time during which the dose was given, in

order to try to give any

think you really brought

CDR. CRONKITE:

intelligent interpretation. I

it up when you said that.

My point is as far as writing the

report is to completely leave out all concepts of dose.

Say people were exposed to radiation and this is what happenf

As soon as you put a dose down ther~ people are going to use
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DR. DUNHAM: With things as indefinite as they

appear at this point, it will be more misleading than useful.

DR. BOND: It will never be more definite.

DR. DUNHAM: I am afraid not with this particular

group of exposures.

DR. BOND: I didn’task that question to get at the

operational aspect.

DR. DUNHAM: No, but it is an important one to get

out in the open and get it over.

DR. DUNNING: Dr. Dunham, I don’t think we should

be too awfully pessimistic. Take the Rongerik people. They

had film badges out there, and they actually read betw~en ~

and 50 r. If you make the same kixlof assumptions and the

same kind of calculations for Rongerik as we did for Rongela~

I say this morning it was 60 to 75 from memory, and looRing

at it this noon, I find it is 75. Our calculations using

the same kind of assumptions at Rongerik, says 75, and film

badges said 40 to 50. We knew that they were indoors a good

share of the time. To me this gives us a pretty good notion

that we are not at somebody else’s ball park.

DR. DUNHAM: This is fine from what happens from

fallout. The thing that is bothering some of the people

who are trying to use this material are int-erms of other

types of situations where exposure might occur in a

matter of minutes from an external single source as opposed 1 )
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this sort of situation. I think it is important that we

find out right now that you are not going to be abIeto

jump from much of this data to this other situation that

Harry has to work about, and Gene, too. It does not seem

comparable to acute exposure.

DR. BOND: I thought it was necessary to postulate

the combination. In other words, can we explain everything

we saw on the effects of giving dosages as we know them now,

or are these inconsistent with present knowledge.

DR. DUNHAM: Who has in hand the burros situation?

That is the only thing that is comparable. Do you recall wha

course the blood picture took?

CDR. CRONKITE: Higher doses. It was sbkilar

to sixgle dose given to dogs.

DR. DUNHAM:

the prcionged curve at

LT. LOONEY:

I wa.=’ wondering whether they showed

the lower doses.

There is one thing in going over all

the available information on the use of radium and radon.

I can look this up tonight and go over the hkmatological

responses, but I remember there is a wide variation in some

of the German literature following the internal use of

radium and radon. This might throw some light or more

confusion. I will give you areport on this tomorrow. I do

remember one case that they said they got an increase in the

red cant of something like one million~ and I remember
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trying to make some sense out of the hematological response

that” we did find many bizarre responses to the internal use.

This might throw some light on the question.

DR. DUNHAM: Any further comments on that point or

shall we move on to leukemia? The reason I mentioned

leukemia before is because we were talking about operational

problems, and if that is going to occur, it will occur in

four or five years.

On the otbr hand, and I think there is general

agreement, these people got no more than 200 r total body

exposure, whether it was given over a period of 24 to 36

hours, it is most unlikely perhaps that there i’s going-to be

a probleih. Who wishes to

CDR. CRONKITE:

commnt on that?

These numbers up here are very

nice, but is anybody willing- to say what that would mean to

the bone marrow over a period of 20 to 30 years in REP?

MR. HARRIS: Almost nothing.

CDR. CRONKITE: I would agree with you that one

would not anticipte any leukemia at all in mfar as the

adults are concerned. What will happen to the children is

highly questionable.

DR. DUNHAM: How often should there be blood count~

done on these people after everybody is satisfied the initial

phas e is over? I gather we are all agreed that it was not

over at the time Project 4.1 came home, is that right?
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CDR. CROhlKITE: That is correct.

DR. DUNHAM: They will be predicated on what

turns up the next time or two out of couse. Say two years

after the initial exposure, fnm then on, how often would be

useful?

CDR. CRONKITE: I don’t know. Once a year perhaps

DR. DUNHAM: Does anybody believe that leukemia

will be an important sequalla among these people?

(No response. )

DR. DUNHAM: A bunch of optimists.

that more

primates,

yet.

LT. S~LMAN; Is there any experimental animal

closely approximates humans, like SO~ of th~

about wlich radiation exposure data is known?

DR. DUNHAM: No data on leukemia in the primates

LT. SHULMAN: As far as dose and blood count chang~

I don’t know whether it has been studied in a chimpanzee.

CDR. CRONKITE: The chimpanzee has been studied,

and the rhesus monkey, and the monkey behaves exactly like

the dog.

LT. SHULMAN: That only proves dogs are closer to

man than we think.

DR. DUNXAM: Are there any other sequallae that

might be anticipated, or should be at least looked for?

Cataracts have not been mentioned.
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from 12-1/2 roentgens on up to
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done some work in the last

doses of radiation extending

5 and 6 hundred, and those

mice were kept and examined periodically for a pried of tm

years. We have done this with x-rays as a control for

neutron experimentation. We are i.n the process of pulling if

all together at the present time. In my recollection of the

last time I looked at this data to try to pull somethi~ out

of it, the formation of not true cataracts, but detectable

lens

lens

knew

aberrations in the region of the posterior pull of the

probably in most cases is non-vieion disturbing if we

what was visbn disturbing in mice.

There is a definite correlation with the formation

CIP these opacities, and the dose that the animals had. To

the best of my recollection-this correlation with opacity

is better, and the incidence of opacity formation is higher

than is the incidence of leukemia. in animals. Therefore, it

might be reasonable to continue some studies on these

people for the detection of these lens aberrations and even

before you would think of looking for leukemis.

As far as leukemia in the animals was concerned,

it is going to
of

because/a fair

of this mouse.

be awfully difficult to analyze statistically

leukemia incidence in the normal population

The same way with other types of carcinoma.

I do remember that there is a shift in incidence of leukemia

I
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doses. For instate,

much more leukemia than

carcinoma, because cf the time of onset, and the animals die

before they are old enough to get carcinoma.

At the lower doses I would guess -- this may not

be the right number -- 1 would find there is a positive

index for leukemia production in doses above 100 roentgens o]

so many. I am not sure that this will be forthcoming then

this is written UP.

CDR. CONARD: What was the threshold dose for

opacities?

MR. HARRIS: At half the year -- these are not non.

vision disturbing capacities -- is in the neighborhood of

50 r for x-ray.

CDR. ETTER: Were those mice carefully screened

beforehand for any lens aberrations?

MR. HARRIS: Yes, they were. The way they were

run, this was an experiment in which we attempted to

eliminate all bias. All items were coded singly. The

observers over the period of two years never knew what

animal they had hold of. We think it is pretty good statisti

ally on that basis. There is a fair percentage d visible

aberrations in control animals as you put the data back

together again off the card files.

The threshold, if you wish to call it that , or the

77
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50 per cent incident level of these opacities was at 50 r

at the half year. This continues to go down in total dose

at a year, a year and a half and two years.

DR. DUNHAM: It was my understanding that the

macaques at Austin, Texas, have failed to show any opacities

many of whom must have gotten more than 100 r a year after I

heard about it.

MR. HARRIS: I talked to the monkey man, and they

are now getting opacities that were exposed to 14 NEV neutro

DIt BOW: Isn’t the threshold for cataracts in mi

usually lower than for other animals? Wouldn’t more suitabl

data be the Japanese data? .

MR. HARRIS: This is a definitive cataratt you

are talking about. What I am talking about is a smallest

detectable opacity. Wlmn you take mice, then for a true vis

disturbing situation in mice, which is really to squeeze the

mouse behind the neck and his eyes pop out, and he looks

sideways, and you can see it. This is certainly a vision

disturbing situation, and thB threshold there is similar to

that found in Japan, or the incidence level is similar to wh

has been found. It was stated about 500 REM equivalent

and it runs that wey for mature cataratts in mice.

DR. DUNHAM: Thse are presumably going to be

gamma ray cataracts, if due to anything~

MR. H4RRIS: Y will have x-ray cataracts and gamma

.

n

/00
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incidence in x-ray animals and the opacity incidence in

1 MEV gamma animals is about the same level, 50 per cent

incidence. It is almost exactly the same level, although

the lethality of MEV is much less for the 4 MEV animals.

rhis would be out if it would do you all any good in figuring

wt what you are going to look at these people later.

DR. DUNHAM: What was the gamma threshold in rabbits

ML HARRIS: X-ray threshold In rabbits for what

i.s called a mature cataract, not threshold but 50 per cent

level, was at- annund Soo roentgens.

DR. DUNHAM: What was the threshold for opaci$ies?

MR. HARRIS: They were not lookirg for those.

DR. DUNHAM: Certainly that leaves it such that we

~re going to have to look, probably the sooner the better

that somebody can get out there and look, and establish a

~ase line on these people, the better.

CDR. CRONKITE: Somebody ks looked. We got a long

Lnvolved report a few days ago.

DR. DUNHAM: This I didn’t know.

CDR. CRONKITE: We just received it. I had not

Known it had been done either. It is something you initiated.

MAJ. HANSEN: I think it. actually started with the

return of the Air Weather personnel, and the other American

)ersonnel to Tripler at which time we asked Col. Lowry, who

I o
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establish a back line. Dr. Bugher came

101

these people to

through at that time

and went over such records as we had, and then went over
I

with Col. Brennan and talked to Col. Lowry, and I believe

he had a trip set up to go to Japan to look at some of the

Hiroshima and Nagasaki people, and was asked to stop by and

look at these folks at that time. I am sure that is where

it began.

DR. DUNHAM: Fine. What does the report indicate?

CDR. CRONKITE: I will bring it down tomorrow. It

is about an inch thick.

DR. DUNHAM: Did he find that much?

CDR. CRONKITE: There were three macular

degenerations. Tbre were a fair number of things cbserved,

but whether they have any connection to radiation is somewha<

questionable.

DR. DUNHAM: Not much in the lens itself?

CDR. CRONKITE: No, not more than would be consist(

with some of the older individuals.

DR. DUNHAM: And he examined the entire group?

CDR. CRONKITE: Yes.

DR. DUNHAM: This is fine.

CDR. CRONKITE: With a very nice clinical record

on each one of them.

M.AJ. HANSEN: I might point out that in each and

[0;
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every American, he found some anticular opacities, but

which he felt were congenital or at least non-significant

from a radiation point of view.

DR. DUNHAM: It would be awfully soon to be getting

significance.

llUIJ. HANSEN: Yes. One of the Air Force personnel

did have an antictilar opacity. This is down, and points out

the value of having Ms. Dr. Lowry was perfec~

to state that Is didn’t feel thatit could be due

willing

to the

radiation, but at the same time it may bring up a problem in

the future.
,

CDR. ETTER: In that connection, Lesinsky has

screened all the affected crew members, and he has found an

18 per cent incidence in what he calls the normal opacities,

which he contends cannot be-distingusihed from those which

might be due to radiation. Out of his group he discarded

two individuals who showed marked lens changes, both wf whom

had received heavy radiation in adolescence for acne. That j

something that must be considered in their past history.

MR. HARRIS:

in mice happens to be

DR. DUNHAM:

The incidence of congenitplo pacity

in the neighborhood of 18 per cent alsc

Are there any other possible ultimate

effects? How about aging? Is this population group large

enough to even begin to think about it?

CDR. CRONKITE: I don’t think it is conceivable to
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do any kind of population study on that because in the first

place, you don’t know how old anybodyie, except the ones bo~

since the American occupaticu. It would be impossible to set

up a population study.

DR. DUNHAM: Should there be any special looking fol

cardiovascular disease, and detting up comparable groups

between the Ureriksand Rongelaps?

CDR. CRONKITE: I don’t know anything about it

myself.

DR. DUNHAM: Does anybody wish to make a statement

because this sort of thing has got to be ironed out because

there are always kibitzers on the side as to why you didn’t.

run a lipogenic index on this thing.

DR. DUNNING: Dr. Dunham, I seem to be alone here,

but the thought came to mind of trying to jibe up the doses

and present condition. As I recall, the events out there,

the fallout war heavy enough so that it made their drinking

water very visibly murky. They continued to drink this

until finally stopped by their local leader. These are

questions, not statements. Could there be anything there

that would cause them to be nauseated as they claimed they

were after the first day? I am trying to jibe up the idea af!

their physical condition and the

Secondly, remmber when

made a strong point that he felt

estimated dosage.

Dr. Zsuzuki was here, he

the poor condition of the-
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fishermen was due to so greatly their extensive beta burns.

Did those natives have enough burns, or would that be .

sufficient to have any effect?

In other words, did we have something here in

addition to whole body gamma that might account for some of

these physical conditions? I don’t know. These are both

questions. I would like to repeat also that the estimates

were without any estimates of contribution of soft gamma to

beta. I saidthat this morning, and I say it again, as

well as the sky shine.

DR. DUNHAM: As far as the Japanese fishermen, I

don’t think the natives have lesions comparable to one or

two of the fishermen whose scalp was a mass of exudation,

from the photograph.

CDR. CONARD : I think it was more extensive than

anything in the natives.

DR. DUNHAM: This man’s scalp was just a mass of

gunk. Certairily I think Ray would go along that there was

nothing unusual in the way of systemic symptoms that could

be related to the second effect of skin burns.

LT. SHULMAN: I think you might look at it as a

local sunburn.

DR. HARRIS: Could you possibly conclude this

apparently self limiting nausea that these individuals had,

and they had some, did they not very early, could be due to
SJ
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fair number of REP to skin. There is no reason why they

didn~t get a fair number of REP to the lining of the gut

in the same situation.

DR. BOND: Why should they get the same amount of

REP to the gut lining?

MR. HARRIS: I mean just from drinking this water

they had.

DR. DUNHAM: They were not great water drinkers.

We know that.

MRe HARRIS: I know. I doubt whether it is

correlatable, but it is an excuse. .

LT. SEULMAN: Do you get nausea if you drink

radioactive tracer doses?

MR. HARRIS: I dori’t know. It would seem to me

that even if they didn’t absorb too much, lhey might have

gotten a fair number of REP to the lining o~ the gut which

is rather sensitive to radiation.

CDR. ETTER: But isn’t this very comparatively

mild nausea, which they got earlier, consistent with the

marked amount you got later on from a statistical standpoint?

If they got this much blood depression, should you not expect

them to have som nausea to start with?

MR. HARRIS: I don’t know.

1“
COL. BROWNING: These cases I was mentioning had
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the same thing. They got down to 10,000 platelets, and

1,000 white count, and they don’t have any nausea.

DR. DUNHAM: I think there is more the chance that

nausea was chemical rather than radiological.

CDR. CONARD: There is a big psychic element in

evaluating nausea and vomiting. The water was turned yellov

and they were told it was poisoned~ and they got immediately

sick if they were told the water was poisoned.

DR. DUNHAM: Why were they told that they were

poisoned?

CDR. CONARD: Because the water turned yellow.

CDR. CRONKITE: It was because they were getting

sick.

CDR.COR.ARD: Either way, or both.

LT. SKULMAN: I have some observations on fertilit

Are those to be included?

DR. DUNEAM: Dr. Shulman raises the questicm of

observations on fertility. Does anybody wish to make a

comment on that?

CDR. CRONKITE: My feeling toward it is very simpl

We should not attempt to do any studies for fertility

for obvious psychological reasons for natives themselves. I

becomes a fairly personal thing for getting specimens of

semen and prying into these things. It is difficult enough

to get a specimen of urine, and feces, let alone inducing

/0!
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masturbation on a large scale of Marshallese.

DR. DUNHAM: If properly induced. You don’t know

who the fathers are. You are dealing with a group where

there is no control. YaI would hxve to use the Uterikans

as control.

MR. IMIRIE: You could only use the control years

since 1945, because before that it was Japanese.

DR. DUNHAM: And up to 1950 there was no

penicillin to clear up the gonorrhea and keep the tubes

CDR. CRONKITE: In terms of birth per unit of

open,

time

or anything like that, I think it would be meaningful,

because the Navy curnd the gonorrhea, and all the women

are now fertile, as amply demonstrated.

DR. DUNHAM: Furthermore, the data in Japan

suggests that as far as live births and so on are concerned,

there are pretty mod data on that. A lot of it where

large numbers of people studied both control and irradiated

population, and there is apparently no difference. There

has been a general drop in birth rate in Hiroshima and

Nagasaki, but it is the same in the coutml population as

in the radiated. This group which has undoubtedly received

all of them,

would expect

pointed out,

that sort of

something less than 200 r, I don’t think YOU

to find a thing on overall birth rate. As Gene

it is not practical to do sperm counts and

thing.
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CDRo CRONKITE: I would like to ask Capt. English

whether levels of radiation such as these children

received possibly were a little increased to the dental

germinal layer due to soft component, would there be any

reason to examine these people by? say~ yourself? or somebody

else familiar with the radiation effects on growing teeth.

CAPT. ENGLISH: Judging from work we have done

with swine and rodents, I don~t b~ieve this is a sufficient

dose that you can expect to find enough dhange in the

developing teeth, after they reach maturity, that you

would find any changes. With swine, we were usually up in

doses of 400 r before we found anything that was very =

pertinent, and with rodents on their continually developing

incisor teeth, YOU get UP in the nature of lsOOO ‘? actually

we used 1500 r, in order to get the stoppage of enamel

incidence. With the rodents it is a very marked chang,e ,

and you would not have to go that far for record purposes as

a minimum change.

I would strongly suspect that 150 r would ,not

show you anything. Particularly would you have the trouble

of having a group whose nutritional conditions and health

conditiom in general are so varied that even if there were

some minimal changes, YOU could not pinPoint “it down to

radiation changes, because hyperplasia can occur from numero~

things.

3
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I would not want to spend the time to do it myself

in this range. However, I would like to have a selection of

extracted teeth, not to point as far as the health of the

population is concerned, but to see if there were enough

deposited materials to make radio audiographs.

CDR. CRONKITE: If somebody were to collect teeth

that had fallen, you would like to have them?

CAPT. ENGLISH: Yes, we would like to make

sections of those.

MAJ. HANSEN: May I interject here that I was

going to bring this up. Among the Americans we were

fortunate to secure a few teeth that were extracted and

them. These were sectioned and are on nuclear plates.

save

Dr.

Reed at National Cancer Institute is doing this. His report

should be through in another week or so. We have also been

running control teeth. I had felt that this was a good move

and remembered that these natives do have quite a few

extractable teeth. If there are any taken out, I know the

people at National Cancer Institute would be-very glad to

run the radio audiograph. Whether you would like to use

control teeth from natives from other atolls or control

teeth from around here, I think that could be arranged.

feels very sure that he can detect any level of activity

all. He has found some in the control already that is

within normal limits, of course.

He

at

//c
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MR. I?JIRIE: I made one observation here talking

about dose. That is, we have talked about 150 r and yet

Gene Cronkite has brought up tlm fact that the Blood

picture did not follow what he expected it to follow. You

would not expect a large number of people to have nausea at

150 r. So many things are in disagreement with what you

would expect from a dose of 150 r. We know on top of this

there was a large dose of beta radiation. How much no one

knows, and probably will never find out. I doubt if there

is actually any laboratory animal experiments that have

subjected a person to what would be equ~lent of 150 r and

superimposed on this--a large factor of very high energies.

Isn’t it reasonable to assume that ifsome of the

other strange things have happened, such as the blood

picture changing late, and so on, that some of the other

things, like dental situation, and leukemia and carcinoma, a

so on, where based on present experience, we would not think

it would happen, that it may turn out to happen? Therefore,

I think these people should be watched very closely. This

is a unique situation that has never cbm into beiug before,

and you don’t have any animal comparison.

CDR. CONARD: There have been studies of animal

changes in the blood of animals from beta radiation. There

are no significant changes.

MR. IMIRIE: How about the two together, hard gamm~

“gy
\,

//(
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unique situation.

LT. SHULMAN: In thinking about getting specimens,

they do have an autopsy room at Majuro, and if somebody

were to die from other causes, it might be worthwhile at lea

letting the physician there know what specimens you would

be interested in.

DR. DUNHAM: I think this is very important.

LT. LOONE’: There is one suggestion with regard

to teeth in autopsy, since we doknow there is a marked

variation in urinary excretion, we might be able to tie the

teeth analysis into the people with autopsies and get =a

complete termination and indirectly work around to total

body burden from urinary excretion. Maybe you could tie

this down for future information, although it would not help

the Marshall Islands.

DR. DUNHAM: Gene, you seem to be about to say

something.

CDR. CRONKITE: I was thinking that when Vic or I

or sombody else out there knows ahead of time of ~ various

things that might be done, and everybody is willing ad

agreed to do them, it is fine, but if suddenly on the spur

of the moment, you find yourself out there with dispatches

coming in that everybo~is putting on their aftefidughts on

it, I personally would dispatch it UP. You cantt do it. I
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am hoping that the people will get their thoughts on the

record. Something like cremation would be a good idea.

How in the world with the people’s burial habits, how can

you sell them on the idea of getting their bodies emb~lmed

and cremated.

MR. IMIFtIE: DozI~t they bury very

same day, I believe?

CDR. CRONKITE: Within six hours,

DR. DUNHAM: Is there any further

the data with relation to prognosis?

quickly, the

usually.

discussion of

CDR. CQNARD: One thing we might look for is

possible premature graying of the hair.

DR. DUNHAM: I notice we are scheduled for a coffef

break. If the coffee doesnot materialize any better than

it did this morning, I wonder if it may not be smarter to

go on to Item 5. I have no idea when Dr. Bugher will be back

I prefer he chair that particular discussion, but the chances

af him being back by five I don’t think are awfully good.

CDR. C~ONKITE: I would like to make a suggestion.

I know Capt. Kellem was unable to come today. He is

particularly interested in Section 5. I know Dr. Bugher is

also. Perhaps it could be postponed until tomorrow.

DR. DUNHAM: It is quite agreeable to me. Is there

anything to lift from tomorrow’s agenda to shorten that?
●

I suspect not.
Y
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CDR. CRONKITE : I would like to move to knock off

early today.

DR. DUNHAM: And work late

CDR. CRONKITE: And if one

work late tomorrow.

tomorrow?

has to work late, to

DR. DUNHAM: Let me check when Dr. Bugher is to

come back.

IBrief recess. )

DR. BUGHER: I

there might very well be

years with these people,

I presume that you would

take it that the group thinks that

certain things resulting over the

particularly the Rongelap group.

expect an actuarial contraction of

life span as an expression of the radiation exposure.

Whether one can appreciate that at all would depend upon

good actuarial statistics of the Marshall Islanders of a

sufficiently large population. That may not in fact exist.

But it is reasonable that even with numbers that small, some

difference may be shown. I don’t know whether that was your

consensus or not. It is something naturally to watch.

What was the opinion about leukemia?

CDR. CRONKITE: Thatwas unlikely.

DR. BUGHER: On account of the small number of peep e’

CDR. CRONKITE: The small number’of people, and at

that dose exposure, the incidence would be extremely low,

based on the Japanese experience to date.

/1’
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DR. BUGHER: The chance of getting a case of

I.eukemia in 100, those people must be of the order of one

in 100,000, or something & that order. If you had 100

times that probability, the chances d! getting it in any one

of 100 people would be quite small. So even if t~ leukemia

rate were very much increased, you would not expect more thal

one’case, probably,and if you had one case, you would not

know whether to attribute it to radiation or not. I think

I would agree with that.

What has been the feeling of the probability of

skin carcinoma?

CDR. CRONKITE: Almost unlikely. There would be

probably very little due to the absence of the deeper effects

there are no continuing ulcerations and the likelihood of

neoplasia is considered to be rather remote. However, the

fact cfthe rather continuous exposure of ultraviolet may

increase the incidence somewhat.

DR. BUGHER: You would expect that to be much more

likely to be recognized than leukemia, I takd it.

CDR. CRONKITE: Yes. It would’ be more likely, but

still probably would not be a major consideration.

DR. BUGHER: I don’t know what the frequency of

cutaneous carcinoma among these Miconesian”s” is.

CDR. CRONKIZE: I asked about that when we were

out there, and I was led to beliwe that of what grossly one
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would consider carcinoma of the skin would be infrequent.

They did have some lesions like the one I think you saw on

a man that was there that is a very indolent type of ulcera-

tion, presumably cancerous. They have a lot of internal

cancer, but relatively speaking, very little of the skin.

They only last year started vital statistics in tkMarshall

Islands.

DR. BUGHER: The population numbers are so small

that it makes it difficult to reach good actuarial

conclusions unless the differences are really huge. I dlOU~f

think that the probability of skin carcinoma should be fairl!

appreciable, and in p&ople living to their fifties or .sixtie:

we may see quite a number of cases. That is merely my

personal reaction to that. I asked Dr. Zsuzuki when he was

here what he thought about ~hat, and he discounted it

completely and thought there was nothing at all of any

interest there.

I rather had the impression he had enough worries

now, and he was not going to cultivate any more. I was

rather intrigued at his

that was one thing that

recognized from all the

level of exposure.

CDR. CONARD:

negative response to that, because

seemed to me to be more likely

changes which might exist from that

I think a lot depends on how the

skins look in the near future, and whether we have any furthf

Y
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the epidermis.

BUGHER: Yes, that will be a component there.

I suppose now we come mainly, to the mechanics of

getting this material into a single report. Gene, I think

inevitably the

CDR.

be permissible

leadoff on that falls to you.

CRONKITE: Dr. Bugher, I wonder if it would

to postpone that until tomorrow. Captain

Kellem was unable to come

thing he is interested in

down and he mentioned that is one

seeing what conclusions ycu come tf

Dlt. BUGHER: Would you like to take that up the

first thing in the morning?

CDR. CROtiITE: Yes, if it were feasible.

DR. BUGHER: That is perfectly all right.

Obviously we want a report which is complete and lucid, and

which has all the pertinent-data. If we can eliminate

restricted data in this report, I think it would be desirablf

DR. BOND: Can you tell us, Dr. Bugher, what aspecl

of the report are restricted now?

DR. BUGHER: When we come

trouble, if we can declassify it in

with possibly the deletion of small

to matters that are of

almost the form it is

sections, it would make

it much more convenient, and will cut down the time delay.

The things that we would have to hold as classified would be

such things as the composition of the material with respect

to Neptunium, any question of fission capture ratios of

1
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neutrons, information which would suggest the content of

normal uranium of the device, isotope ratios of the short

half life ones that particularly give information on the

type of device, and anything that might lead to any more

clear estimate of yield than has been given.

I am aware that the Congress itself compromised

the yield, that is, members of the Joint Committee in

statements to the press. So that cannot be regarded as a

sensitive piece of information as it was. But that is the

sort of t thing that would bear on the questions of design;

efficiency, proportion of energy released by fission aS

against thermonuclear reaction, and that sort of thing.

I don’t think that inhibits one from giving the

isotope analyses in urine, the estimate cfbody burden, and

the computations of number d fissions ingested, for

example, per perscm , the sort of thing we have on the board

here. While it is classified now, I think we can declassify

it without too much restraint.

CDR. CRONKITE: I don’t thinlm there would be any

difficulty in writing the report with no restricted data in

it . After listening to the discussion cm dosimetry today,

I have more or less made up my mind -- I don’t know what I

will be able to talk the other people into it or not -- to

summarize dose in one table as the best estimate and the

statement of the uncertainties connected with it, and then

J
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the people that are interested in dose to ask them to write

a separate addendum amplifying the uncertainties.

DR. BUGHER: Yes .

CDR. CRONKITE: Then we get away completely from

the Neptunium, and the unfortunate statements in the first

report of talking about tritum and lithium and one thing and

another, and our ignorance of whether they were important or

not.

DR. BUGHER: Yes, I think that is a good point.

When it comes to the proportions of isotopes in fission

products in the fallout material with respect to those

that are of medical importance, we have essentially released

that information to the Japanese in the following form,

that is, we have told them that the pattern of those

substances followed the bimodal efficient curve for uranium

235 for fast neutron fi,ssion with respect to the modal

regions, not with respect to the other. We gave them this

information, that while we were not saying that what we were

ddaling with there was a fission reaction ompletely, that

they could use those parts of the published curves” and it

would give them approximately the relative amounts of those

isotopes, such as strontium> cesium? barium, lanthanum~

that appeared to be in the material that fell out.

So that much of the statement is already” essential

public knowledge, because if we have given it to the Japanes

‘:)y
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we have given it @ everyone. Consequently, it gives us
.

no difficulty in dealing with those quantities. The approacl

there has been that the longer lived isotopes, the ones that

were important after ten days, are no longer capable of givil

sensitive information or information in any sensitive area.

Since it is accessible to anybody who wants to put out flypal

and do his analyses, it is inherently data that cannot be

classified, or at least will give us no trouble in

declassifying.

I see, therefore, no real difficulty in dealing

with the internq-1 emitters here- In fact, I can see some

intelligence advantage to introducing the plutonium business

It would perhaps thrdw foreign intelligence services off the

beam somewhat to introduce the problem of some degree of

plutonium ingestion at a very low level. It might or might

not. I dontt think it presents a difficulty.

The Neptunium matter, if it were brought in,

would be much more pertinent. But as you indicated, it is

not necessary really to go into a detailed d-iscussion.

How the gamma spectrum got that way, the best you can do is

to give an estimate of what it must have been.

To some extent we have to make a report to the

United Nations, presumably ahead of the general public

distribution. I think it will make quite an impressive

document in that environment, too. So it may be that when

.
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essentially the form that it will be published.

CDR. CRONKITE: Could you say what sort of a time

factor you have in mind with respect to the United Nations?

DR. BUGHER: It is the same old story. The faster 1

do it, the better, consistent with quality. This is some-

thing we don’t want to do any job on that five years from

now you look back and say, why didn’t they take a little mor~

time and put a little polish on this or that paragraph. So

we want really a first class job. The sooner it is

availab~e,the better off I think we are.

CDR. CRONKITE: Apropos of that, I am very pleased

that” the preliminary report is secret restricted data, but

after re-reading it, I wish there were a lot of things

that were not said or said better.

DR. BUGHER: It serves its purpose as a draft.

Do you want to make it top secret now?

CDR. CRONKITE: Yes, I would go to top secret.

Under the conditions, and where it was written, it is not

so bad, but it looks bad in Washington now.

DR. BUGHER: As a rush draft, it is a very commend-

able job, and it is the kickoff point for a more complete

version. I have read it, and there are spots that you want

to change naturally, and some deletions undoubtedly, but

it is a pretty solid story. So those are the essential thing .

]2



1

2

3

4

5

6

7

8

9

10

15

16

17

18

19

20

21

22

23
ARC

24

25

121

I think we can get good help in AFSWAP, and all other

places, in clearing it with reasonable speed.

CDR. CRONKITE: There is one thing I want to bring

up again tomorrow when Captain Kellem is present. When there

is urgency on the report, there becomes a real problem of

discussing with AFSWAP to have just plain stenographic help.

It has become an acute problem. AFSWAP doesn’t know whether

they can supply anybody. In the present status of the

classification of the material, you have to have not only

stenographic help, but the cleared stenographic help. The

Institute is not in a position to do things dn a rush basis.

It will take a matter of weeks and months to go through MRI

at the present time.

DR. BUGHER: How many people do you need for that?

CDR. CRONKITE: ‘One person out there for a month

or six weeks could solve the problem.

DR. BUGHER: Do you think it would be acceptable

to Captain Kellem if you people recruited the person at our

expense?

CDR. CRONKITE: I think that will probably be

acceptable, but I would prefer to defer that until Captain

Kellem hears about it.

DR. BUGHER: We don’t have enough reserve now. We

are short on secretarial help. So it will be a case of

temporary employment of somebody who is cleared and who has
Y
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all the other attributes that you need for this. An ability

to type I

I presume

suppose is one of them.

CDR. CRONXITE: The ability and not the classifical

DR. BUGHER: I am sure we can straighten that out.

you are in the same situation?

CAPTAIN YARBROUGH: Worse than ever.

DR. BUGHER: Are there

like to bring up now? If not, I

item for the morning and adjourn

any point which it would be wise

any other points you would

think wecan postpone this

this afternoon. If there

to bring up now?

If not, we are just about on schedule, and gained

three minutes.

(Thereupon at 4:27 p.m., a recess was taken until

Tuesday, July 13, 1954,at 9:00 a.m.)

,
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SECOND DAY

TUBSDAY, JULY 13, 19S4 ,

9:00 A.M.

DR. BUGHER: Let us come to order, plsaso.

123

We are glad to have Captain ICellumwih us this

morning, which enables us to take up the topic vhich was

deferred yesterday until he could join us. That IS the

mechanical problem of getting out a single report, and how

to divide Up the work to the extent that it has to be dividec

As far as I am concerned, I look to Commander

Cronkite, so in that regard I think it is a good idea to ask

him to give us what his ideas and suggestions are for gettinf

out the final report.

CDR. CRONKITB: I have been giving this problem

considerabh thought. X dons-t know that I have an adequate

explanation or solution to the problem. As I understand from

your comments yesterday, Dr. Bugher, in addition to the

report, we are obligated to make to AFSWAP, to Colonel

Browning and the field commanders, a report that would

definitely have to be

Is that correct?

DR. BUGHER:

unclassified f=”the United Nations.

That Is what we will come to. I

thought the final report preferably should be in a form

which is easy to declassify. Perhaps it might then be

declassified and either in its full form or with some
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deletions to be in good shape to be used as a UN report, as

well as for publication.

CDR. CRONKITE: Did I also understand that the

report for the United I’Jaticnswas to take precedence over

the report for the task force?

DR. BUGEXR: NO. At least I don’t think so. We

are obligated here since this is a part of the task force

program,to make the official report through the task force

channels. You remember I talked to Dr. Graves, ati he is

agreeable to mak.$ngthese shortcuts which would speed up this

thing, but in the long run he wants to naturally see the

report in the regular way, too. I don~t think se are asked

to make a report to”the UN prior to the routing of the formal

report through the proper channels~ ..

If we have to make such a report to the UN, and I

am sure our delegation at the WI?will not be at.all bashful

about telling us if they think they wI1l profit by it, then

we would have to do a quick

clear that quickly for that

job on our special report and

purpose. But as-of now, 1 don-t

think that we need to do that.

CDR. CRONKITE: Since I have bad ample time to go

over the preliminary report we wrote out in Quadj*in, and

each tizs I read it I realize what an u“mieldy document it

is and how difficult it is to go through from chapter to

chapter to make any sense. I am not apologizing for it,

‘T’gy
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because it was written in tb field. It is still 8 pretty

good report. It has a lot of inherent defects that should

be corrected. :.“-’- . ~*;,.,&

I think the first I would like to see done is to

take the section which is now Chapter 2 on the dosimetric

considerations, and have that drastically reduced. I WOU~

like to haee Dr. Sondhaus, Mr. Sharp, and Dr. Dunning try

to make sou9 very

to everybody, and

short statement that would be acceptable

~eferably of no classified information;

then in additiou to make a separate addendum that would not

be in the same volume that would go into all the material

that is inevitably secret restricted data.

I think in this way it wuld improve the report

for the average biological and medical reader so as not to

have to wade through all the ‘ifs” and “orsW and ‘?buts”and
. . .

come out at the end as to ‘whetheror not thexe was a dose or

not from a physical standpoint. ....-

The next is the section en excretion and body

burden which represents a tremendous amount of work. It is

always a difficult thing to go through end understand. I

would like to give that the same sort of treatment of cutting

it down for our final report to a very short version,

emphasizing the status w the significance af

of the material, a statement on probably body

the excretion

burden, and

leave out for this report all of the extensive animal data;
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then to ask the respective individuals fr~ Los Alamos, Hew

York Operations Office, and

addenda to tlw basic report

these imponderable that we

NRDL, to submit rather complete

where they can go into all of

discussed yesterday.

Then so far as the clin$cal and hematologic and

estimates of the prognosis, and perhaps a discussion of

future handling of this type of incident, I think we should

go into more detail, and

Bond, Conard and myself,

it would be primarily tipto Dr.

and the others, to get this down

in rather iutimate detail.

I would like to se% if at all possible, the

parts on dosimetry and the part on the excretion and

deposition in the individua~ ati our part of it,in firm

form beforethe 1st of August. I think the addenda

come along as people can do-it, perhaps before the

the year.

Histomatology of the #k%n I think should

will

first of
.

be in

detail whenever Dr. Wood is able to complete it, and be

incorporated with ~. Conard9s section in the report. I

think that takes care of my attitude towards tW final reporl

itxelf. It will contsh no restricted data. I d~”t think

it will contain any military classified data.

COL. BROWNING: No. When you sent that paper over

the first time$ there were a very few mentions in there of

material that was really classified as far as we were
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the timing of the release of this classified a unclassified

document for obvious reasons. I think it should be done,but

I would like to wait until some of our $Eiends get th~gh

insulting us before we give them more Information to insult t

with.

DR. BUGHER: If we wait until our friends get

through insulting us, we will wait a long, long time. I thin]

our point of view on these matters that we meet our obligati<

and what is or is not said or done by other nations does not

cut too much of a figure in that. When we are asked for fav{

by other nations, we dxpect to be at least couched in

reasonably printable language. I think the time on this

report ti far as release is concerned ~ould be based on our

considerations

obligations.

COL.

and advantage in coqlying with our

BROWNING: Yes, sir. I would like to say

two things about this report. personally Iperhaps one cr

would like to see it in one huge volume. As I recall from

y medical school days, there was nothlmg th#upset me more

than to be referred to five other books any time when I triei

to find a particular mention. However, I realize that

this will be a continuing thing and must

reports, rather than one, for some years

flillbe no way to cut It off sharp, and say this is the final

be a series of

to come. There

/2
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report. There will always be something coming in. For

example, you mentioned the skin studies.

CDR. CRONKITE: I see no reason why the addenda

cannot all be put into one volume. We can give you a final

report as I outlined it within a matter of a few weeks.

To get 8 final report, particularly as far as the excretion

and thq animal stuff is concerned, Is a long period of time.

I have mot had an opportunity to

Dr. Sondhaus and the others, and

attitude would be towards what I

discuss with Dr. Cohn and

~. Harley, what their

have just proposed.

DR. BW.XIER: We can hear from them now.

lm. COHI!T: I think I would go along with the

suggestion. I think I would perhaps want to include some

of the animal studies whkh are pertinent to our understanding

of the human pictures rather than really discuss the

human picture, and leave off all this auxiliary itiormation

which I think is quite important. I don’t think we can in a

matter aC two weeks get a complete report

mrk we have been doing. I think I would

having the various other laboratories who

out on all the

go along with

are connected with

this project submit a detailed report .ofall the work they

have been doing at a later time. perhaps to integrate our

conclusions as of now we could do our first report. I would

go along with that.

CCL BROWNI~: It might be a little more fair to

/2‘I
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a lot of these laboratories whichhave taken on this work to

submit the reports as more or less their own work,rather tha

to throw it into this large one. I thought of this a coupleI

of tiws in looking through the material that we have gotten

from many other sources.

DR. BOND: Do these come out as

or reports frum the institute? Would the

constitute an addendum report’?

general reports

Los Alamos report

COIM BROWNING: I don’ t know that much about it.

WT-90, one of the old ones, has just been released now in

A
CJ 11I the same identical form of the special report d the
ii
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laboratory which did~he work. So there is no reason why thi

could not be done. But it would

have all these in ~ch form that

rest of the report.

certainly be valuable to

they cotxldbe added to the

CDR. CRONKITB: One thing I forgot, Dr. Bugher,

if it were acceptable to the people com erned, I would like

strictly from the standpoint of it being easier for me to

have hr. Sharp get the stuff together on the”dose. He is

geographically in the same place I am. Dr. Cohn at NRDL is

in direct contact with Bond. I think it would be easier

for them to take the major responsibilityd writing that

part of the report. I have not discussed it with them.

don~t know whgther they are willing to accept the

responsibility of doing it. I thixk it wotrldexpedite

I
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completion.

DR. BUGHXR: I daresay there is no difficulty of

doimg the various pieces according to the wqy that seems to

be most effective.

DR. SONDEAUS: I think it wot?ld be inevitable that

these addenda would include classified material. It is too

unwieldy to have an unclassified report with a classified

appendix.

DR. BOND: The whole thing would be declassified,

and you could detatch the classified.

CDR. CRONKITE: You muld separate it and say

pages 1 thrcmgh 20, retype and send through for declassifica-

tion. What is wrong now, every other page we have a little

bit of secret and restricted data on it. That is about all

I have to say about the reptir~except for how much pressure ~

there from the standpoint of time so far as AFSWAP is

concerned, and so far as you are concerned? This becomes

rather critical.

DR. BUGEER: I think our point of view is as I

expressed yesterday, that we would like to have this Part 1,

as you call it, of the report soon, but we also want it of

top quality. If one could.accomplish both of those things

by the first part of August, that would be fine. It Certainll

would be extremely helpful. We don’t want to delay. We

don’t want to sacrifice quality of presentatlonp either, nor

/3)
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the quality of the reproductions of the illustrations. In

other words, this report is one of the few which will-

receive a very critical international look, and we want it t(

be altogether to the credit of the United States, not only t]

the scientific content, but in its format and actual

appearance. Those are the considerations as I see them.

Col. Browning, do you have some additional

considerations from your point of view?

C(IL.BROWI?ING: No, sirs because in essence we

have access to most of the information at any rate, and as

tar as our headquarters is concernd, we can always use the

raw data. However, we are no less anxious than the rest of

the group to hav8

be made available

the thin put out in such form that it cm

to the general medical profession. Our

stand is not the old hidebound school ty~ We thids this

shonld be out -it c= be used.

DR. BOND: There is a practical consideration here

if we have the colored

CDR. CONARD:

those, I am afraid.

if we can

DR. BUGHHB:

CDR. CONARD:

metal plates in the report.

It will take considerable time on

How much?

I don’t really know. -

CDi. CRONKITX: It wI1l be almut-slx to eight =eek=
.-
contract miilyo If we have to do it through Los

Alamos, Lord only knows how long it will take.
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DR. BUGBER: Captain KelIum, how does this

sound to you?

CAPT. KKLLUH: This sounds all right, sir.
#

would like to make two or three remarks in a general

support one or two suggestions that I have a feeling

acceptable froa things that have already been said.

132

plan

I

way to

are

Like all other laboratories we are under tM

necessity of justifying our existence budgetwise$ and one

measure of our productivity is the reports of our scientists

either in our own format or in the form of reprints. I remel

some years ago when this busihess first started. I was new

at the Institute. I found that ro~ly a quarter of the

total effort of the Institute was not recorded anywhere. -

This went into

a criticism of

people had not

there has been

the Bikini reports, and this was in no sense
.

anybody. It”was just b way the thing went, I

thought about these matters. Since then,

more considerati~ given to what Col. Browniq

just

that

mentioned, and that is getting the reports in a form

they can appear from the laboratory as well as an AEC

report. .This I appreciate very much, and I would like to

put in a plea for further consideration aC that.

The other item that bothers us a little bit, we

don’t mind dropping everything~to get theswpeople under way

when there is an emergency to do it, but preparing reports
‘“e

is a bit of a burden for us because we are relatively a
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small activity. The clerical

because we are anxious to use

133

force is kept at a minimum

our civil service and military

ceilings to best advantage, and probably invest ●ore in

scientific personnel and technicians than we should.

The result is that when we come back with a big push to get

a large report out in first class shape, we are tn a

difficult position without a little additional qualified hel

I would illustrate what I mean by the comment that

the individual on our staff who is best qualified to carry

the burden of getting this report on paper is currently

fulfilling the functions of chief clerk for the whole

establishment. We obviously canst take her off that job,

because there is not anybody else to do it. I would put in

a plea for some consideration ct assistance in this field.

DR. BUGEEIZ: I am sure that can be arranged. Cdr.

Cronkite mentioned yesterday the sheer burden of detailed

labor which is involved. There is one place we can assist,

I think.

CAPT.KELLUM: I might,say we are not looking at

tho mney balance m this. We have been well supported by

our own budget, and by funds made avai3able for these

occasions. It is the civil service ceilingsthat get us.

DR. BUGEER: Captain Yarbrough, do you have any

comments on this?

CAPT. YARBROUGE: I have no comaents on this

b
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particular subject. I do want to

it is posed on the further study,

134

say so=thing later when

about the utilization of

personnel. We are encumbered with ceilings, as anybody

else, and as far as furnishing secretariiilor clerical
..

help, we a- more or less handcuffed by much maligned

ceilings.

DR. BUGHEB: Are there other comments or suggestion

with regard to this plan of information? This

sensible one. This seems to develop a compact

seems to be a

straightforwa

hardhitlingreport which carries all of the solid

information and the results of computations and is sccompanif

by an addenedum wh~ may be more voluminous than the first

section which will include in it all of the classified

material, data, prolonged discussions, and so on, which then

could be made available to those who are interested and feel

the need of going more critically and minutely into all of

the background data.

The No. 1 section

which special reports might

would be the base report from

be prepared, and-that itself

should probably be

for publication on

available for that

In pretty much a forihwhich would be read~

being finally declassified and made

purpose.

I am sure if something occurs to anyone, we would

be very pleased to have ad~itional s~gestions. Butit see-

to me that it is a very logical way of going at it.

+
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Gene, asks assignments of division of

no objection to any of those

suggestions. I take it they are generally agreeable?

MR. HARRIS: I crn”t say thisis an objeotion, but

as far as we are concerned out there, we will go ahead

and write a report that will come out as a Los Alamos

document of some sort. I personally don$t like to write ver

much, sd I would be very glad to give you all the data that

I happen to have available, atiyou ❑ight write as much as yo

wish about it.

As far as the addendum goes, we C= offer you an

entire report that you can include as an addemhm if you wid

to use it,

to do it.

ardthen you can discuss it at length M you wish

But as far as

it once, and then forget

to go over and cwer it.

DIL BUGEER: I

all the special reports.

we are concerned, we will discuss

about it, because we hav~tt got til

think your add~dum idea incorporat~

~. HARRIS: Would this be satisfactory as far as

what little we

and include it

1=

data

that

CDR.

have done? You can take the whole report

as an addendum.

CRONKITE: It is perfectly adequate as far as

concerned. My main thing is to get the gist of your

in Dr. Cohnts hands so b can put up something in

section of the report.

JJk
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HR. EARLEY: One problem on this excretion data

and so on is that so far no one has taken all the data and

put It togdher as far as I know. You have looked at

your data, and we have loolwd at ours, and everybody ha=

looked at theirs.

HR. HARRIS: I understand this is Kern’sjob to do.

I think this is fine.

MR. HARLEY: Somewhere he has got to get this

before he can do his quick job.

MR. EARRss: As I say, you are welcome to it. As

long as I can get it out through the various machinery of

the mailing system at Los Alamos, you can have it.

HR. a)m: You will have that for afterwards or

somet ing that we can use right now. If it Is a question d

two weeks w something, I don’t know whether we can wait

until we get to the front office or not. We have to have sol

time to analyze the data before we write it. This is a

problem.

DR. BUGHI?R: I think that is something you can

resolve among yourselves.

CDR. CRONKITE: I want to bting a question UP

that may not be quite appropriate, but I have just been

reflecting on the thing. All of us have understood that

under the regulations of operating things in connection with

the task force, that the first obligation is a repmt to

3
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the test director, and then afte-ards you put out your own

reports. If Los Alamos can diverge fr- that, I think the

rest of us have been getting a rather dirty deal. Why a

report from Los Alamos and not a report to the test director

MR. HARRIS: Because we were using a few facilitle

of the test group but we were only using them in a logistic~

line. AS far as we were concerned, we were not members of q

particula project or any other grap at Eniwetok. We were

operating out of our own laboratory, not as a part of J

Division or any of the test groups.

CDR. CRONKITB: Just because I am a Iittle concern

about it, I have heard

is exactly what should

DR. BUGEER:

all those concerned in

the joint task force.

many times from W. Graves that this

never happen.

I think from our point of view that

the study were operating as a part of

The program was set up under thatj

and there could be no other participation. I don’t think,

Payne, as I would see it, that your point of view would

hold here.

MR. HARRIS: The thing

out to get these samples, and we

about It was that we went

had no knowledge of this

whatsoever. Te did not know that there was such a project

established until arriving at Quadjalein. We had no

knowledge c# this even from our own Place.

DR. BUQEB: Tom Shipuulnhad knowledge of it from

/3
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me over the telephone.

MR. HARRIs: I didn’t know it.

DR. BUGHER: There was no uncertainty there.

MR.HARMS: Whatever way you want @ handle it is

all right. As far as the Los Alamos repcrt is concerned,

it M an ordinary Los Alamos dwu-nt. mere have been B~Y

~sy &eports which have shown up as WT reports from tests,

but also came out as Los Alamos documents before or

simultaneously with the appearance of a test repat. That

is what I @@an by a Los Alamos repat.

DR. BUGEER: This is precisely the same as the

chemical samples on cloud saqles done at Los Alamos, or

anything that has to do with Operation Castle. It is a

Castle’;report.

CDR: CRONKITB: I-am

up, Dr. Bugher.

DR. BUGEER: That is

of transmittal. I think there

sorry for bringing the subjec

purely a matter of channels

M no question about the

character of the project, and where it beloga in the scheme

of the task force, as all of the material is a part of the

Castle operation udder a definite title. That was tti

decision of the commander of the task force and scientific

director, Dr. Graves. We concurred in that.

MR. HARRIS: Then this brings up another point of

holding up the release of a report. Doesn’t this have to go

/3;
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through the test director, or somebody

DR. BUGBER: That is right.

MR. MRRIS: It goes through

139

like that?

there before there

can be made any sort of release publicly d this sort of

thing?

DR. BUGHER: That is@right.

‘MR.FiARws: This essentially throws it into the

Los Alwuos declassification system, is that right?

DR. BUGHER: That is correct. The only thing thst

has been done which is somewhat irregular, you might say, is

to reach an understanding with Dr. Graves that certain short

cuts will be rade at this end in order to get the material

in shape more quickly. But having done that, the document

still clears through the established channels. There is an

attempt here to gain time, for example? on illustrations.

Normally those would be done out of IDS Alamos.

MR HARRIS: Don’t you think if you talk to Al abol

this, he would be very sympathetic towards this procedure

and it might be that he =ould speed up mch things as

declassification of plates, and,so on?

DR. BUGHER: He will try to, yes. Ralph Smith

is also quite aware of these things. There is every effort

in prospeot to accelerate the thing within the framework of

the task force. But it doesn’t mean cutting corners and

missing the intersection here.

y

t
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DR. BOND: How soon can the data be made

available?

MR. HARRIS:

summarizi~ everything,

I can make it available mainly by just

like I have now. This is the work of

a day, and putting it in a letter form and sending it. That

is all. My holdup iS this: If I don’t put it in a letter

form ahd send it out that way, then it bypasses the

classification people at LOS AlamosS and they might co= back

at me for bypas~ing them on this sort of information.

D*. BOND: Would it be possible to get that at a

I think the point is that Dr. Cohn isvery early date?

to d~ the job of primarily integrating the data, and without

your part, he cannot proceed. .

MR. HARRIS: All I have to do is write It in the

form of a letter, and X can-do this

baa.

DR. BUGEER: I think that

immediately

covers that

undoubtedly from time to time we will have some

difficulties, but there should be no trouble in

when I get

problem, and

minor

resolving the

me general procedures, I think, of the ta~ force are quite

clear. Is that enough, then, Gene, on the mechanics of this?

CDR. CRONKITE: I have nothfng else. It seems

quite satisfactory.

MR. mm: One more thing, Payne. If YOU are

going to have a summary, you will probably have to have more

●
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than that. We will probabl~ need your raw data.

HIL HARRIS: We cam talk about this later. There

is no use taking up time here.

DR. BUGEER: Now we will turn to the long term

medical care and study problem. I see I am listed for that.

I will telly.m what we have done.

OUTLINE OF EXISTING PLANS FOR LONG TERH

MEDICAL CME AND STUDY.

The situation which artses, of course, is unique

inasmuch as this gets into fields of responsibility and

authority where the lines are not automatically sharp and

clear, and where we have the problem dgroups with authority

without capability; other groups with capabll~ and without

authority, a situation which involves us inevitably with

other countries to some extent.

Then you have the immediate problem of following

a relatively small group of people who are not familiar

with and do nti understand any of these things that I have

mentioned previously.

To meet all d these things We have by fairly

general agreement made certain arbitrary decisions in the hoi

that they are based on logic, but they have certain degrees

of arbitrariness, as you reallme.

In the first place, these people are not United

States citizens. The territory on which they reside is not
~.r1 !
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American territory. TIE United States under the United

Nations Trusteeship Agreanent is the governing authority.

does not have sovereignty. That is one -P@@ ●

The governing authority has an administrdve

organization under this trusteeship agreement. That

administrative organization has its home base ds far as

Washington is concerned in the Departmnt of Interior after

the trkns”itionfrom Havy to Interior for th~ function.

tie central office of the administrator of the trust

territories is presently at Honolulu, and will probably be

moved either to Guam or Truk within a few months, the idea

It

being to make it more central. But at least that is the

administrative centers.

They have various district centers and administrate

and that is the administrative framework which exists. It

has $eemed to-us that my departure from that administrative

pattern would run at once into the questions of legallty and

even more importantly from the practical standpoint it would

lead to confusion. Therefore, it seemed ve~ important that

the Marshal Islanders themselves, as they look at things,

would see on~y one agency. That is the one they always deal

with, namely, the Office of the High Commissioner for the

Trust Territories.

There we have the example of authority without the

capability. The High Commissioner does not have the scientif

‘gy
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staff, he does not have the logistic resources which would

enable that organization to do any of the things that must

be done here.

In the area of medical responsibility, the Atomic

Energy Commission has accepted the responsibility for

continuing studies indefinitely in the same way that we have

the responsibility for the studies in Japan. The Commission

has resources scientifically of varying character, but not

all of them, and does not have in itself the necessary Iogisl

support in the Pacific Area.

So here again agreement first with CincPac that

Navy would undertake to support as necessary the questlm

of transpmt, supplies and so on; in so far as possible

certain of those activities have been charged to, and the

costs recovered from, Joint-Task Force 7. But this organiza=

tion, of course, is one that terminates after a time and is

succeeded by another one. So that it is clearly recognized

that the task force could only be economically responsible

for a short period of time, and later on the question of cost

might have to be resolved in some other way in regard to

logistics. Hmever, that is something that is more of a

minor problem.

We should also recognize that when it comes to a

question of performance, the capability rests in various

places. It has been our thought that as far as is possible,

/44
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the same group of people who have done the basic study shoul(

continue with interval surveys and detailed studies of these

people over the succeeding years.

We realise that faces wlll~change. so= of you W*1I

go to other posts, and some may go to other appointments

entirely. But as far as possible we would like to see a

continuity of interestshere, and participation.

The routine, I might say, normal medical care of

these people

example, thd

be looked at

concerned by

will be assumed by the tru$t territory. For

peopje at Majuro and the Rongelap people will

and watched over as far as their daily ills are

the medical people there, and would hawe the

services of a hospital. Wbn they go back to their home atol

it may be neoessary to set up some sort of a special station

there which would make it po-ssibleto carry on a dispensary

service on a considerably more elaborate basis than they had

before, which was nearly nothing, and also to furnish a base

of operations for the teams that would presumably go out

at intervals, the intervals perhaps getting A little

longer as time

This

on through the

see that it is

Where the High

goes on.

latter type tf thing could also b e carried

trust territory administration. Om job is to

done, and thst the facilities are provided.

Commissioner gets his facilities is

~omething between him and the rest of us, actually. But as

,. -._. -., ..:,. .,
f,::. ,’. !
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about any of those

are concerned

I think there

things.

The project itself has

145

that is an activity of

will be no difficulty

been one of joint partlcipz

tion. The Navy, of course, has contributed very heavily

here in the matter of personnel and time and thought, and

it is simply a simple testimony to the fact that the people

who have been interested and working in these fields have

predominantly been in the two Naval ResearchInstitutions.

Those are SO= of the factors in the pattern of

responsibil-ityand organization. Our objective is to maint:

a smoothly working situation so that the continuing medical

stddies can go on indefinitely, I think.

The discussions yesterday on prognosis emphasized

especially the long term eud results which can only be

appreciated by folbwing these people over many years.

In a letter to Admiral Pugh, whi~ has come to

the various persons concerned, I outlined the background of

the problem, the way it was handIed, the results to date,

and itemized the objectives of continuing investigation as.

I think we all pretty much xgree at the presetitime should

be kept in mind. These are as listed here.

I am talking now of these interval

A complete physical examination and interval

examinatias.

history.

Second, hematological studies, including quantitative

n

, .. ,,,----- ‘f -.-,
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examinations, sud as hematocrite, white blood cell count,

differential counts platelet enumeration and bone marrow

studies.

Three, special Investigaticm employing both color

and black and phite photograph, as well as skin biopsy if

the latter are indicated.

Four, opthamological studies with special reference

to the lens. This will obviously come in with a little time

to fit in with the studies in Japan.

Five, special growth studies of children, including

attention to the development. of dentition. I believe that

was mentioned yesterday.

Six, the progress of pregnancies, and

of newborn infauts. I dontt think much comment

the status

is required

there except that essentially it be a documentation of

nothing happening in all likelihood.

8evex.),quantitative studies of internally

deposited radioisotopes by means of ux%ary excretion measure-

ments, external radiological measurement and localization,

together withsuch radiography as may be useful. That IS a

euphemistic way of saying if people die, we *ant full

autopsies.

and

the

‘Y

Eight, environmental surveys of the affected islands

atolls and appropriate examination of the animals left on

contaminated islands. In other words, the project needs
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to be pretty much of a rounded one, and include the

continuing environmental study as well as the continued

medical study of the people themselves.

Now, our feeling was, too, that various groups of

people have special interests and would like to have sample

material of various kinds. As far as possible, the groups

concerned with the interval study should attempt to provide

those samples. If the Department of Agriculture wants a

sample, we should provide it. There is vew little real

soil

difficulty about matters

It is assumed,

responsibility for these=

of that sort.

then, that the financial

studies and investigations is assumel

by the Division af Biology and Medicine of the AEC, and

work out the details as we go along as far as how we do

is concerned.

we

that

I believe the general objectives and so on from

the position of the Surgeon General of the Navy have been

agreeable. CincPac and Admiral Persley has given it an

]nreserved backing for this project. The administration of

the tmst territory is quite happy at the rather simple and

;tratghtforwmrdrelatims through their organization. I thinl

khey feel that it bolsters them and strengthens their

?tanding in their administrative responsibility, rather than

Iiffusing it.

I think as we see it those are the main objectives.

‘1
,,<,
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problems arising that will have to

time. The main thing is that

we keep a project going in continuity more or less

independently of the individual task forces that come and go.

Of course, it would be somewhat associated with each and

every one. Those are the general thoughts, Captain Kellum, I

on that part of It. I muld like to have your comments, and

Captain Yarbrough$s, on the general project.

CAPTAIN KELLUM: I think X am not in a positim to

speak for the Bureau, but from our own point of “view,we are,

of course, very much appreciative of the opp~tunity of

participation and look forward to continuing our participatia

and support.

I cantt miss this opportunity to comment briefly

m the general spirit of good will which has prevailed

through all of these successive operations, and which has

Bade possible the smooth cooperation d representatives from

~auy different agencies with Vhat appear to be first rate

results.

DR. BUGHER: Thank you. Captain Yarbrough.

CAPT. YARBROUGH: I would like to echo Capt. Kellum

~oramentson the affability of the relationships in this

~articular endeavor. In fact, I -ld like to go a little

further and say that I think that it presents an opportunity

for our naval par~ipants perhaps to solve sow of our

)roblems.

.a
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Partialarly I refer to the military, where there

is the ever-present problem af affecting continuity for our

research career people.

requirements & certain

regulations with regard

specifically X refer to

we give him a job while

We are always presented with the

of our bureaus to comply with militar

to rotation of personnel. More

the fact that we get a good sdientist

he is in uniform, he gets going aI a

job, and when he is beginning to be w oductive, along comes

the necessity of transferring him soaeplace else, probably

ivhere& cannot proceed with the same line of work.

Therefore, I feel that this perhatisIs an

~pportunity when we re-visit the scene of this acciden$, I

suppose is the proper term, that perhaps we can effect a

change of orders for these people where they will be in a

sea duty status. Although the time might not be comparable

to the requirements of certain bureaus, I believe merely the

~hange from

satisfy thd

?ersonnel.

shore duty status to sea duty status will

regulations of particularly the Bureau cfNaval

Secondly, I feel it is

inother desire of ours, which Is

thinking expressed by Dr. Bugher

h that we like to keep together

:apable of ~rforming such tasks

Jet them scattered over the face

an

to

in

opportunity to further

somewhat follow the

the way of continuity

people in a unit who are

as this. We do not like to

of the naval concentrations.

/J
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these people and keep them in a
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somewhat keep up with

group that can be sent out

to do -- 1 dontt like to say the word “crash” studies --

but do a rather complete study cm a crash basis, which is

perhaps better phraseology.

I think those are most of my Umughts at the

moment, except I think the most logical next consideration

should be the matter of intervals. What is the interval that

we should pursue in making this study.

DR. BUGHER: Thank you, Captain.

Col-.Browning, the AFSWAP participation falls cm

your shoulders. Have you comments on th~ general plan?

COL. BROWNING: The conduct of this further study

quite obviously falls within the porfiew of the AEC, not

only by fiat, but because you are particularly well set up

to do this sort of thing. To carry on ● continuing study

that none of the services by themselves or as a group could

possibly manage, in other words. You are the most

rnppropriateagency also because of your various laboratories

~ollate this information and make a continuous study of it.

Our interest in this, of course, is, on9, that

?e get the information that comes out of this, such stuff as

b operational and material that we can use; and we have

mother interest at this which is perhaps a bit at variance

rith what Capt. Kellum and Eapt. Yarbrough mentioned, in that

m
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we have responsibility to all three services, to tm to

continue an interest in all services an this business, and

not look merely to one.

With all due respect * the work that Z?avyhas done

and certaidy they did everything they possibly could in this

study, our feeling would be that we would like to inter-

digitate one or two d’ficers of tie other services, certainly

qualified people, and not use this as a training situation,

and to interest people in this who perhaps now feel that

they have been arbitrarily shoved aside in thix.

As I say, this is a continuing problem that we have

We do feel that all three services must have the capability

of carrying on their own studies and their own work within

their own services.

DR. BUGRER: It would be a helpful point if ycu

Eould get available or have kept available in the Army, for

example, some of the people who have now years of background

mud special

substantial

*live.

training in this field. It would be a vexy

contributi~ towards keepldg that capability

COL. BROWNING: Yes. I am fully sympathetic with

the Captaints probIem here, because I realize that the Navy

has had this situatica fo~ so- time, and that they are

Fighting it. As a consequence, I have kept myself out of

their side of~the thing, other than to give them a little
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moral 8pport.

However, on the Army and Alr Force side, this has

devolved in our fight, and we are having exactly the sa=

problem with the personnel officers, who insist on traini~

a radiological officer into Lower SIobovia to replace a

general medical officer in Ward I with complete disregard to

the fact that he is not doing his primary functbn.

In the three years he is there, he loses all ~ntac’

and much interest in the field. We have spent a lot of time

and taken a lot of the services’ time in training these

people, only to lose them. We have found in this regard that

the AFsWAP training course is

radiological residencies, and

Of our people in this because

mnount of permanence by doing

CAPT. YAZ?BROUGH: I

a good stepping stone into

we have lost over 50 per cent

they do achieve a certain

it ●

tink you answered a

[ was about to ask. Are you speaking for the Air

MAJ. HANSEN: We have lost many people.

werybody that has gone into the program has gone

specialty training from this program.

question

Force also?

Almost

into

COL. BROWNING: Dr. Cronkite, at the end of the

~peration, sent a letter through channels concerning his

reelings on keeping these

this went through several

tor some sort of answer.

teams together. As usually happens

offices, and arrived at our place

I have been working on this now, anc

/5 ~
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coordinating it in advance, and it should be coming through

shortly. It will be our recommendation to know more on

this situation, and will just about cover the tlingsycu

mentioned, Capt. Yarbrough. It perhaps willhelp you in

establishing your position. We do feel, one, that all three

ssrvlces should at least have on paper saue sort af list of

people who can be made av~able on short notice in the

event any such accident as this occurs.

Again we are not trying to get Intothe individual

services and tell them what to do in this, but to in effect

give them the benefit of our experiences recently and

indicate some of the ways in whih this could be better

expedited.

ti course, we also have a little personal interest

in this, because these three-lists will help us in the

event of an Inter-service type of thing forming into an

interservice team.

CAPT. YARBRU3GH: It is perhaps obvious that I am

gathering some amtnunitiafor another submissl~ particularly

to the Military Coordinating Committee oa Medical Research,

where our ultimate aim is to combat the murrent imposed ratio

by getting a recommendation out of Mr. Quarles, and perhaps

out of Dr. Berry, that our billets for resetich people should

be ~mpted from the currently imposed ratios.

DR. DUNEAH: May I make a comment here, although
?.,-r$,... .‘... :iY
Hisicril:i’3 :;,;;G2
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thl.sis somethirg in my direct interest. Dr. Bugher will

be back in a few minutes.

I hope you people in this battle,

keeping some of these highly trained people

as it were, fcr

more or less

together and certainly available, are keeping in mind tb

importance of the enlisted personnel, and not just officers.

Watching Geners team out there, it was obvious that it was

the fact that the enlisted personnel had worked together

before -- boys from Hunter’s Point and MRI that really made

the thing click, with all due respect to Gene and the afficer

involved. They knew each other and worked well together

right from the very beginning. This is something that is

very important to bear in mind in this consideratia.

CAPT. YARBROUGH: Particularly I think the isotope

technicians are getting scattered to the four winds, where

people who have spent time and amey in training are now in

Lower Slobovia or somewhere else,

CAPT. KKLLUM: Dr. Dunham, may I mabs one brief

comment in passing? I think we all recognize the fact that

this last team that went out th~was mostly Navy was

largely fortuitous. There is no disposition mthe

part of our outfit to try to corral leadership in this ‘field.

As a matter of fact, and this is what I reaIly

want to say, from our point of view at Bethesda, we would

velccme, if there is any point in it, from time to time

the assignment there on duty of people from the Army and
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Air Force. I thidc there Is good precedent for that, and if

there is an occasion for that kind of thing, we would welcome

~t.

DR. DUNEAH: I am sure when Col. Browning made

the statement thztsome cf the ottir services felt they had

been shouldered aside, he is aware, as I mn aware~ ~at they

were not.

COL. BROWNING: No, I dontt mean on this

particular incident.

DR. DUN’JilU:As I recall, you made great efforts

personally. .

COL* BROWNIW: This g&s back to the same

situatim. On each”=casion, it would have necessitated

the complete dropping of a particular function. I realize

that the Navy also had this ‘problem,and they were willing

tO do S0s Because of the time basis on which this thing

came, it was not possible to make all the representations

that were necessary to get these people involved in this

thing. By doing this in advance, we feel that some provision

can be made to have understudies. I can speak with some

sympathy for the Captain’s statement here, because I spent

two years at NRDL, and I look back on it as a very

interesting and very instructive period.

We again would like to see this occur. m-is is

another one of pur recommendations. But we can do no more

,-1.::!.,
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than recommend and as often or not, it is only from our

position that we can make these recommendations.

D& DUNEAM: Well, good. These are generali=tion~

I think everybody is agreed as to what must be in the

future. There is a matter of the return trip out there

coming up fairly soon. I think perhaps this is the point in

the discussion to get down to specifics. I understand there

is actu,allyan existing plan for Dr. Bond to go out with a

group. Do we consider this an accomplished plan?

CDR. CRONKITE: May I interject a cou!ment? Dr.

Bond and I made sort & a gentlemen$s agreement with each

other providing that it was acceptable to everyone else, thal

we would share the responsibility in alternati~ ‘u .

going out there in t~first few trips. I would like b twisl

Dr. Bond’s arm a little bit ‘to tal!sthe first one going out.

I think from here on he should be the one, if he is to be

responsible, that is able to select the

with him, d what of the various things

they would be able to ~. It becomes a

people that will go

that are proposed

rather acute problem

of a few people for a long time, or relatively large number

of people going out for a short time.

DR. DUNHAM: We would appreciate your comments,

both Dr. Bond*s and yours, Gene, as to which is the most

feasible, and also useful approach to the problem. mat do

you mean by a short time, and a long time?

‘1
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CDR. CRONKITE: I frankly don’t knw. My personal

inclination would be to perhaps take more people out with the

idea of doing the work in t~ shortest Peri~ of time Possibl

so that there will be less disruption aP the mrdinary

activities at home.

DR. BOND: May I bring up this point here. Dr.

Burleys had or included in his list of objectives resurveys
.

of the islands.

DR. DUNEAM: Yes.

DR. BOND: The individuals who are most interested

now are located on Majuro. ~ islands themselves,

Uterik, and so forth, are =me five or SIZ hundred nautical

miles away. I wonder because of the geographic setup

and the attendant logistics difficulties, whether it would

not be proper

projects that

DR.

DR.

to consider th’eseas to essentially separate

might be coordinated.

DUNEAM: It seems to iaeso.

BOND: I would like to know whether we are

including that in the discussion or whether we are

discussing the return at this time.

DR. DUNEAM: Before we make the decision on that

I would like Dr. Dunning to make a comment about what he is

aware din the way ct plans for

he might have as to how best to

resurveys and ●ny suggestion

accomplish that.

DR. DUNNING: I am not aware of any definite plans
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for resurvey.

DR. DUNEAM: Is Donaldson’s group going out there?

There is no point in having two or three different outfits

picking up soil samples, flowers and cocoanuts.

D1l. DUNNING: It wuld appear to me that the purpose

of thisstudy and for the objectives for which the team is

going out there thatit would be of secondary interestat

most to notice what the levels are at the islands now and in

the future. In other words, we have all the data right now
%

that is going to be of direct interest for determining dose

and so forth.

DR. BOND: I was thinking more of the internal

considerations rather than the external.

DR. DUXHAH: tin it is safe for them to go back

or is it safe?

DR. BOND: Along that line, I would like to state

that the individuals at NR.DLin the chemical technology

division, of murse, are interested in the generdl problem

of contami~ion and decontamimtia. Here we have a situatbn

in which an area that has vegetation that is used as food

stuff has been contaminated, and these individuals at NRDL

are very much interested in sampling these materials as a

function of time after detonation to determine the

distribution of it. How much of it gets into the edible

vegetation there, and this sort &thlng.
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We are interested in the sau@ing and conducting

radiochemical analysis. They are actively interested in

making a surv~. They are not completely aware, nor am I

completely aware, of what has been planned crwhat is to be

done on this score.

I would like to put In at this time that if there

are no specific plans, and if it were desirable and

acceptab~ that there is a group there that would be

interested in taking the primary responsibility for doing th~

DR. DUl@AM: As this particular resurvey has medics

implications, I would appreciate your comments as to when

is the best time to make it, and also how ofteait should be

done. 1 suspect not very often, but there certainly will h=

to be done at least

the f-t guesstimate

back to Rongelap.

DR. BOND:

one survey done well in advance of

as to when the Rongelap natives can go

The present plan is that the initial

survey can be conducted as the survey of the people out .

therq and depending on what is found at that”time, a date

could be set for another resurvey, tent4t2vely six months.

DR. DUNHAM: In other words, there would be two

resurveys before they go back to their atoll?

DR. BOND: Yes.

DR. ‘DUNNING: By wh”om?

DR. BOND: Here is a group that is interested in

.

/
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doing it. I might elaborate a little bit. They are

radiochemists primarily. However, in conducting the survey

they would wativery much to have the cooperation of sch

people as Donaldson, perhaps individuals in the trust

territories, and individuals who have worked with the uptake

of radioactive materials in plans, to assure that proper.

sampling is conducted and that they do get the proP-

vegetation, and so forth, so that their results sre maningf

As I say, this group muld be interested in taking

the responsibility for seeing that the resurvey Is properly

accomplished. .

DR. DUNNI*’: Dr. Dunham? it seems to me that the

sensible way to go about this is to find out what plans are

in the making. I am sure I don’t know all the pla= of the

Donaldson group and NRDL, aud the carryover from Task Force 7

We should find out what is in the wind. Again I am not sure

as to where we stand, shall I say, legally~ But it would

appear tn me again that we med a central agency for someone

to get this thing coordinated. It is just that. It is not

the idea at giving commands, but of coimdinating the efforts

just the same as this whole medical team going out. Perhaps

we need another similar program on the physical side of It.

DR. DUNHAM: Dr. Bugher, we are currently discussin

the matter ofxusurveys of the natives and islands. Dr. Bond

has made the suggestion that the two not be considered as

,.,~<:..,

1,
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identical efforts necessarily,because the

.at Majuro, and have an entirely different

as opposed to returning

The disc-ion

to the islands.

has gone so far as

offering and

the group to

and agatn in

~ging that the NRDL group be

resurvey the islands~ perhaps

March, with a thorough survey
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natives are down

logistic setup

to Dr. Bond

permitted to be

in September

of the plants,

soils and food supplies.

The question immediately comes up, what other plans

are in the making or actually under way for resurveys of.

those islands from a radiological safety standpoint, and the

standpoint of the food chain possibly being contaminated.

Is Donaldsonss group going to do anything there

that would uoverlap cr

DR. BUGHER:

are these. The marine

In Donaldson’s hands.

duplicate such a proposal?

Yes.- The existing things, I think,

biological side of it is immediately

In that capacity he reports to this

Division. However, his work does tie in with some other

aspects of the Pacific Science Board and fans out in various

ways, even including the University of Hawaii.

The main responsibility there for the marine

biological situation is in Donaldson’s hands, particularly

with reference to

We have

the fish.
!

also on Eniwetok the small biological

station which we have set up which is available not only

yr..-Y-;:J..!.,,

ju
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to government organizations, but to university marine

biologists who may want to spend time studying some aspects

af the coral atoll. Some of these studies, at least, should

bear on the environmental thing.

We have in

purely environmental

the Division a large program which is

contamination studies which we carry

uuder the name of Gabriel. The scope of that program is

worldwide. The problem of the biological setup of the

contaminated islands is clearly likewise germane to that

program. That brings us into close cooperation with the

Department of Agriculture, becausesme of the outstanding

skills in soil composition, SOil analysis~ and so on~ lie

there. We have an extensive cooperating program there.

We also have a-very elaborate setup fa analysis

for longer lived isotopes. It is set up in three places, the

New York Health and Safety Laboratory, the Columbia Universit

project, and one in Chicago. So that the environmental

aspects here are quite broad. Any group that does the inter-

mittent surveys will have to plan that it will be not

only =king for itself, for its own interests, but also

a service group for variow other outfits who likewise have

very pertinent interests here, and have available skills and

resources which perhaps muld not be entirely available to

any one particular group.

You all had that problem confronting you with
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Quadjaleints operation when Cdr. Cronkite began tnfeel

that he was the chief dispenser of urine for the whole Pacifi

area and even suggested a different code na=e for the

operation, the name of one of the more popular and decorative

woods in the Marshall Islands, which I thought was a very

nice name. The species known as the Pissonia Jiant. However

we w“orkit for the actual handling for the immediate

environmer.italsurvey,that group Is going to have to do a

lot of specimen collecting for other people who are intereste

Our general feeling is that whatever group has a

Legitimate interest and apability we shalld get the material

for them and expect from them a report dresults to go

into the hopper here. That is the way it has been working.

DR. DUNHAM: I might interject one remark here

that just occurred to me, W. Bugher. Are we to consider

lmlefinitelythat these surveys have to go through the task

!orce report channels, or = there a cutoff point when they

)ecome sort of on their own?

DR. BUGHER: The cutoff point is when Task Force 7

Ls no longer active. What is t~situation, Colonel?

COL. BROWNING: As far as I know, Task Force 7

rill go out of existence some time this summer. I$fhould be

;ome time during July, as the last guess on-that.

DRJ’IXJHNING: The last I knew, Admiral Bunsen was

:aking over at tlsend of July.25

/f+
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that the authority

trust territories

administration. He is the one that in a sense puts on us

the reqdrements to satisfy his needs. So we all im a certaix

sense become a service facility tihim~

In practice actually he recognizes that the capabil

ity for planning and all that lies in this general group of

agencies and people. If he finds that he cantt answer all

the questions that are asked him, he may ax us to do some

things that we may not have thought of.

speaking, that is our line of authority

responsibility.

The point you ra=e is a good

But generally

and our general

one$ especially the

situaticm while the people of Rongelap are down on Majuro

Atoll, and it may therefore-be practical and convenient to

submit the thing, particularly during this period. Is

that what you had in mind?

DR. DUNHAM: That is what Dr. Bond wss suggesting.

DE. DUNNING: Let w ask Dr. Bond in the light of

what Dr. Bugher has just said, would you still give the

same expression of interest and willingness?

DR. BOND: I believe so. Of course, they are

interested in obtaining the samples and doing radiochemical

analyses orIthem, and followingth~ uptake material thto the

edible plants. They are willing to do this obviously on

.
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samples that someone else collects or they are willing to go

out and collect the samples, and have stated they would be

quite willing to collect addition~ samples for other

interested agencies.

DR. DUNNING; I am wondering then if one possibilil

might be that NRDL actually do the shovel work and someone at

as coordinating agency to see what the needs of the other

people might be?

DR. BOND: ‘l%ismay be. no would that be likely

to be?

CAPT. YARBROUGH: I Uink NRDL has gone a little

further than Dr. Bond is indicating, in that this morning

w e have a proposal formulated,

few specific items in it, where

form of a project. Inasmuch as

and there are quite a

they wish to have it in the

I will have to give an

answer one way or another to this proposal, it would be

very interesting to get the consensus of opinion here.

They are proposing that it be doue at the same

time as the biomedical portion. They propose that USNRDL

carry out these studies in fiscal 1955 “it the 2.6 investiga-

tion or man year level. The estinatedcost of this will be

some astronomical figure af $42,000. Since it is envisioned

the progrmnoutlined may continue over a period of several

years, it is suggested that while the laboratory will

probably be supported by BuMed and/or BuShips, it may be

1--
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desirable to seek funds from USAEC to finance collective

samples in the field. As indicated above, there is an

early schedule to begin followup medical studies with

which the proposed project should be coordinated. It is

therefore reque~tod that subject proposal be reviewed, and

if it is acceptable, that approval be given at an early date

so that prosecution of the program can be effectively carried

out ●

Incidentally, their details are of the opinion

that surveys will be required at six months intervals.

DR. B~(XIER: Yes. I think the first year it would

probably be ordinari~y at least in part+ I think six months

intervals seem reasb~able for the first couple of years

anyway.

CDR. ETTER: After having read “thatproposal

that Captain Yarbrought has just briefed$ I would like

suggest th~ the action by BuMed be that it be forwarded

to

and readdressed other than it is now to the

comments since I think certainly your group

AEC for their

should be

coordinating group for all studies of auy type which are

going to be domunder this long term prQgr=. I don’t think

that any indXdual laboratory or activity should take too

much unilateral planni~ here, except to get things moving.

All these proposals should be coordinated through your

office.

.’
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DR. BUGHER: I think it would be presumed that in

a program of this kind as suggested in NRDL the resources

of the various other agencies and services would be also

availalle. I mentioned the marine biological field. That

is an area where ONR has a very considerable interest.

This marine biological station at Eniwetok has developed,

and”while it is AEC financed, ONR has a very real interest

in it, and has given quite a boost in the way of transport

and sponsoring of conferences in this general areas and in

various other ways.

so we do have joint interests We inevitably

bring in the Applied Fisheries Laboratory at Seattle,

which is an AEC setup. We bring in the Hanford interests

in the fresh water biology somewhat -- not so mud, of tours@

.- but they are a closely related group of people who

work there. We have a program on tuna fish biology and

fission product uptake at Coaoanut Island at Hawaii under

the University af Hawaii. The fish program ties In likewise

with the Fish and Wildlife service, Dr. Sett~, statiomd

at Honolulu, and the Fish and Wildlife Service here in

Washington.

Furthermore, we have a program on Atlantic Ocean

tuna fish at Beaufort, North Carolin~ and cooperative work

with the Scripps Institution which likewise begins to tie

in with some naval interests. All of these things are
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they have to all come together, which

persons are interested in coming into

environment of the islands for various reasons and

groups need specimen material.
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mesas

the

various

‘l?hparticular group immediately responsible for

conducting the surveys and maintaining the records has to

meet the requirements of all the other associated people,

and likewise consult with them on program needs and specimen

needs and techniqms. I

stand alone as you might

rather one that operates

programs and there is no

think as mentioned here it does not

say, a free floatizg program? but

closely with a number of other

sharp point at which the interests

end for one and begin for the other.

I think the NRDL people are quite aware d that

and probably would make it then more interesting and of

more advantage to them. We would presume that the coordinat~

side of this would continue here because we already are

deeply involved in the whole problem of marine biology in

the Pacific area.

I have n~t mentined a program of sampling at

corals over the entire Pacific area, which is in aaotia

with the objective of doing quantitative strontium 90

analysis to see if we can in that way get an integrated

now,

sample of ocean currents by static sampling. I dontt know

whether it will work outor not, but we want to give it a try.

1?

/k, (
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CDR. CRONKITE: Dr. Bugher, I would like to make

a general proposal in view of ‘all this information thzk

has come to light here, that there be a clearcut separation

of tht~long term problems into two facets: One a medical

and one a biological and physical. It seems from the medical

standpoint people that are involved are willing and,will

continue to carry the ball on that. They would not be the

right oues to carry on the sample collectim and any planning

for the work to be domin the field f= the c&inuing

biological-physical work. Ithink we are in a position to

assure that the medical side is done and not in a position

to be of much

physical work

DR.

assistance cm assure that the biological and

will be done. ,

BUGHER: You think you can ke~ them sharply

separated, particul=ly after we put the Rongelap People

back on their atoll?

CDR. CRONKITE: Perhaps at a later date it pight

be logistically practical to merge the two. At the present

time one concern is transportation and time involved for

doing these various things, and that would involve an

inordinate period of time for the medical group for the

sample collection for the other people.

DR. BOND: It is quite a distance between the two

locations and “thelogistics problem is great. The type of
.

equipment and personnel required are entirely different.
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DR. DUNHAM: I thidsthe wishes of CincPac should

be considered here, too, because

them to treat such an expedition

unit went one place, and another

it might be simpler for

as a unit, even if one

another placq and were

separate fran theie on down. I don’t thidc they should be

completely isolated activities at this point.

CDR. CRONKITE: I didn’t express myself well. If

the gronp doing the medical work a~e also to do the sampling~

you run into the problem of air transportatia out there,

which is very Iim.ited. The regulations under which they

operate of not being airborne before it is light and to leave

the lagoons at a time sothey can be beck before sundown,

which gives you about three to four hours work in an area,

so there will kive to be repeated trips. I can visualize

and I don’t think it is unrealistic, say a month at Majuro

with all the complications so that the samepeople would be

out there fcr two months, if they are both doing the same

thing. I think it is a terrific slice into trying to carry

on work at home, too. Whereas if the g~oup went out to do

the sample collection, perhaps at the same time as-the

ones doing the medical study, everybody could get their

wcmk done within a period of three to four weeks.

CDR. ETTER: I dontt thinkthere have been any

proposals for’the same group to do both things. This is not

tUtDLts proposal at tbe present time. They propose an
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additional group abbve md beyond to be separate individuals,

Thatis the way it now stands.

(Brief recess.)

DR. BUGHER: We will start again. In view of the

recommendatims as to separating the environmental studies

from the medical studies, we agreed at this end to have

considered Item 7 to have been disposed oft and we will

make arrangements for environmental surveys and sample

collections as a separate program from the medical program,

but the actual timing will depend appreciably mthe conveni-

ence of the Commander of Quadj~in. Particularly after the

Rongelap people are back home, i~ might be more convenient

for his point do take

for a couple of weeks

up again, and get rid

the tiole thing up,and dump them

or a month and come back and pick them

of both groups at the same time.

Would that be agreeable all the way around? We

are very favorably disposed towards the NRDL group conducting

the actual survey and sample collection. We c= work that

out here with Captain Yarbrough and the others who are

available as @what specific form that would take.

I think perhaps that is enough time, then, for

that subject, unless somebody would like to add to it.

MR. HARLEY: Dr. Bugher, I have a question. will

someone like Lyle Alexander be brought into this work for

assistance?
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DR. BUG13EB: Yes, that is where one of our

come in. Alexander in particular is the soil

expert for the Department of Agriculture, and who is extreme:

familiarwith all the problems right fran, you might say, a

tour out in Nevada, on to the soil collectiotisin PakistaD.

So this would be one ohlierfacet of his interest. We would

cert-ainlywant him to come into the picture.

Actually the Commissioner of the Trust Territory

has in mind a small agricultural experiment station on one

of the nearby atolls, perhaps somewhat different than the

usual agricultural experimental station, but we get

involvedin that, too, in some respects. We

That will be the function of this

to make sure that all theelehents necessary

are supporting il

office, that is,

to a complete

survey be provided, and that””the necessary samples are

arranged for, and that they are adequately documented.

We will of course presume tit the interests will

go considerably beyond what the l@L might itself regard as j

legitimate and proper interests, Such matters as theiioniza=

tion of soil constituents is important to us. It might not

be important to NRDL. They may be interested in radioactive

components only.

We are very much tangled up with the problems of

calcium movements in coral atdlland the crystallineforms

in which the calcium salts are found. The equilibrium

9

lx
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reactions which enter Into the growth of coral by which

some of the calcium comes from sea water, and apparently

a certain amount is recycled from old coral deposits, As far

as I know, we do not have a measure al!tit. We thixk we can

get it now from”some of these environmental studies, that is,

a quantitative estimate of the various equilibria that come

into the growth of coral, how much new caldum from sea water

passes by and how much is previously established calcium.

All things of that sort which are important to

marine biologists might not be important to the NRDL program@

All of &se thibgs have to be put together.

I think that 1s generally agreeable from your point

of view, Capt. Yarbrought

CAPT. YARBROUGH: Yes, sir.

DR. BUGHER: So”at-t~is point, let us go back

to Ifiem6 wifhregard to comments relative to specific studies

I read a list of eight broad items that we have s~gested

to Admiral Pugh, as the sort of thing to visualize in a

continuing investigation. I should not thik, for example,

that item 1 needs any further comment.

CDR. ETTER: That is right.

DR. BUGHEE: That isstandard practice in a thorough

medical setup.

On No. 2, the hematological studies, have you

any further ccmments to make?

.,...,, ... -,
,, t’’. ,’.,
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CDR. CRONKITE: I have one comment on that.

The regular routine stuff is that you can’t do a lot of bone

marrow aspirations on your people~ You soon have’

lost your rapport unless there is a good reason to do it.

I think they have to be done but I will be frank I do not

know when they ought to be done, and when would be the best

time to start doing it. I would like very much the advice

of somebody who studied the changes in Japan, such as Valent~

and Lawrence and Maloney, to get the appropriate time when

to first

biopsies

do it.

DR. EUGHER: The Japanes have cbne bone marrow

on their fishermen. I have seen the sections of

some of those, and they are quite interesting. The bone

marrows apparently are continuing to show a persistent

depression even though the blood counts themselves here moviI

upward. That was a few weeks hack. In that case the bone

marrow studies done early are in themselves quite interesting

CDR. CRONKITE:

~vailable?

DR. BUGEEIl: I

From those people. They

~e dontt have it, but we

put of it is an element

Could that material be made

can’t promise ~t we can get availab

say yes, with the greatest pleasure.

will try to get the material.

of barter,too. Wetmde something

that we have for something we want from them.

CDR. CRONKITE: We did not do bone marrow aspiratio
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out there. We gave thet serious thought and

do it in view of considerations. There were
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decided not to

so many childrern

present, and it is a rather unpleasant procedure.

DR. BUGHER: Iiaveyou thought much of the possibili

of tagging prcedures to measure red

rates?

CDR. CtlOhXITE: We thought

blood cell formatim

about it.

DR. BON): We thought about it, and thought it COU1

be done, but wondered what the value of the program would be

and whether we were justified in doing it.

CDR. CRONKITE: The problem af a questionable

nutritional status and various things that can interfere with

the iron uptake that wouId be unconnected with the expos-e

to radiation and the difficulty to get a truly unbiased rando

sample of normals for comparison. I &ntt know whether it

ought to be done or not.

DR. BUGHER: Have you zmy commettt?

DR. DUNHAM: No, I think as far as the nutritional

status is concerned, when you left them it was not bad. I

rlon?tknow what has happ~d since when they are over on this

~ther islard. Are they still going to eat in the style

in which they were eatingat Quadjalein?

CDR. CRONKITE: I hope not. They will be so

~bese that we will never get any blood out of them.

DR. DUNHAM: I think if it is not controlled, it
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will not be meaningful. If it is mntrolled, It is more

significant than bone marrow biopsies as far as the red cell

cycle is concerned.

DR. BUGHER: &e there amy other comments in regard

to the hematological studies, and things th~should be done?

If not, then the dermatologicalside. The skin studies mentio

inciuded biopsies if the latter are indicated. That is an

evasive case.

CDR. CONARD: There are certain cases thzthave more

severe lesions I think should have further biopsies,

particularly theories

interesting to follow

the scar

have the

further,

DR. BUGBER:

of the first

we previously biopsied. It would be

them and see what later biopsies show.

You can probably find the old lesion

biopsy.

CDR. comRD: We know exactly where St is. We

color pictures which we intend to take back

and take further color pictures.

DR. BUGHER: So you think in terms of objective

photographic record with time here combined with some

histological work. I think pr*abIy the histology would be

the important thing here, even though tkre is no grossly

visible change.

CDR. CONARD: Yes, sir.

DR. BUGBER: Are there other comments?

If not, what is your feeling about the ocular

Y

b

let
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studies? T@ are mentioned here because the lens changes

in Japan were not really fully anticipated when the original

plan there was set up. It was only after the lens changes fh

the cyclotron workers became more important that it was

realized that there might be something in Japan, and Dr. Cogs

conducted such a survey and found in fact that was the case.

CDR. CRONKITE: Col. Lowry made the initial survey.

I do not know him personally, but he presumably is a highIy

qualified Army ophthalmologist. I imagine for the initial

survey that would be entirely satisfactory. The problem

comes up, when should it be repeated, and xho should repeat i

~re are no qualified opthal~ologists in the group out

there originally. At one time Dr. Sinsky was menticmed as

the desirable individual to do it. Es he available now?

DR. BUGHER: He cab be obtained, I am sure. Col.

Lowry did the first survey. one of the problems here is

hot only a technical one of minute

aaihtenance of a continuing record

look at and interpret. Sinsky did

?etting an artist to help him, and

examination, but also the

which

it in

somebody else

Japan finally

he painted pictures

can

by

of

rhat he saw. Those pictures are over at the Armed Forces,

~nd they make a very fine record. This is probably what we

:an do in this case.

DR. ‘DUNEAM: We can use cameras. There are

:ameras available for taking lenses that were developed in
,.- .- ,,,,

,1 .-,... ., ‘
.’ $...”..., ,,
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the National Research Council Cataract Committee. There is

one floating around in this country now, and I am sure it

could be borrowed any time resurvey is indicated.

CDR. CRONKITE: The

opthalmatopic examimtion.

CDR. ETTER: Sinsky

a slit lamp.that you can pick

original examination was an

contends that it is only throug

up the early changes.

DR. BUGHER: There is no question.

MR. HARRIS: Since this interpretation is so

important here, might it be reasonable that on a succeeding

examination if Sinsky did it, that Lowy and Sinsky go

together and do it, so that he would have Lowry’s background

from a previous examination? Perhaps this would not mean a

necessary resurvey immediately. In other words, you could

hold off a year or so.

DR. BUGHER: Yes, that makes very good sense @ me

CDR. CRONKITE: The general consensus is to delay

the further opthalmoscopic survey fcr a few months.

DR. BUGKER: There is the point here that the

base examination has been made.

DR. DUNHAM: There Is some question as to whether

it was made by the slit lamp or not.

CDR. CRONKITE: Lt. Sharp was there at the time

and says it was.

DR. BUGBER: Before it was done, we under-od it
z1-2.:?1... .,

J
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done that way, so that clears that UP. If that

thoroughly done, perhaps another look in six months

adequate, then. Is that what you had in mind about

that time interval? Within the first year?

Mr. Harris. Yes, that is what I was thinking.

This would be once before their return to their home atoll

if that year business holds.

DR. DUNEAM: I would urge a photographic record

if possible of these &servations.

MR. ~IS: Y6s.

DR. BUGHER: That ophthalmologiccamera is good if

it is used properly. It gives a picture of the anterior

portion of the lens, at least.

Now, what do ycufeel about the question of growth

studies of children, and

development., One of the

pas noticed in Japan was

the’reis also mentioned dental

things tit was menticmed that

a temporary disturbance of growth

rate, but also there have been some interesting dental

anomalies which appeared In young people who were irradiated

mhile they had their primary dentitioa.- In other words~ t~t

is babies or the first years of life. They have shown some

rather interesting dental changes apparently resuIting from

Some degree of damage to the tooth buds of the permanent

flentition.

CDR. CONARD: What sart of doses were involved ther

I!3-.7.,:.,

.,
;,, ,
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DR. BUGHER: Of the order of prcbably 100 or 200 r,

something of that sort.

DR. DUNHAM: Captain English discussed this with us

yesterday$ I believe. He was not expecting to find much

but wished to have any teeth that came out spontanamsly

or pulled made available, In other words, he didn’t believe

that-it would be worthwhile to take a special trip out

there to study all the children. Wasntt that the idea?

CDR. CRONKITE: That is right. He diScussed
—.

this with Commander Loce, ~ has had amwalth of experience in

dental studies of native~pulations tithe Pacific. He did no

consider the matter of dental changes, and those that were

in utero at the time. But all that were born at this level

of radiationand in view d the extreme difficulty natives

have in their dental growth,-he did not think that it would

be possible to get anything out of it. 1 do not recall him

saying anything about the study of the babies. There are sIX

babies involved, I believe.

DR. DUNHAM: He did wish to make radio audiographs

~f any material that became available.

CDR. CRONKITE: Yes, and the group at NIH are

interested in that also.

CDR. CONARD: Particiarly in the ‘insidious

teeth in the children.

DR. BUGHER: The administration of the trust

Perritory has more or less a peripatetic dentist who wouId

n/
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be very glad to help in this sort of thing d collecting

teeth in the intervals when nobo~ is around.

Then pregnancies and status of newborn infants.

Certainly the chance of picking up much of aztything

significant is probably small in that. I daresay the occurrc

of pregnancy and the inevitably correlated birth dates are

not going to have much relationship to the time of visits of

the special medical group. So the chances of being able to

study these things on the part of the survey teams are

not going to be too good. However, the resident physicians

can carry out, I think, quite a lot of observations you might

want them to make in the interval.

Now, on the quantitative studies of internally

deposited radio isotopes by excretion measurements, radiogra~

and localization, we includ6 here autoradiography and

autopsy work, I think that might merit SO= additional -

discussion. I tltink,Dr.Looney, some d the things you were

mentioning really could be brought out h6re, if you care to

develop them.

LT. LOONEY: Yes, sir. In the studies of radium

patients that we made we found that the most consistent

and proballythe most valuable clinical finding was the small

changes roentgenogrp~hically, and as mentioned yesterday,

those were primarily the result of a formation of atypical-

osseous tissue. It w=found that similar changes were

cc

Y

. . ..
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present in bone followi~ yttrium, plutonium, strontium,

radium. These were similar.

We were able

standpoint by areas af

to pick these up from the clinical

imreased density which usually

occurred at the cancellous bones at the end of the long

bones. We were able to correlate this with the amount of

retained radium, and it was a more reliable clinical

indicator than any other findings that we found.

The other important thing is that in the tumors tha

developed tn these people, most all of them developed at the

ends of the long,bones and a roentgenographic study of tb

long bones gives a base line for any future changes, and

also a study for any changes in symptoms which might be

pre-cancerous.

All these radium p-atientsfollow a rather fixed

pattern, namely, that about 15 years after the deposition

the radio element symptoms occurred. Then later symptoms

occur and wre consistent at the point where the chamber

of

Wil

develops. This is accompanied by areas of density. This is

a very

far as

x-rays

important aspect as far as the long teznnstudy, as

the internal emitters are concerned.

I know you are interested in radiatiaas far as

are concerned. I looked up the data ‘fromBrookhaven

on a 40 to 80 KV machine, and foond that taki~ for instance,

a survey of atypical fibula, this would give you a .12

$
I-J:-->;”:”, ‘s” t:~vwgy roentgens to this part. Taking a book on burns, the tibia,
...!.,:, ..””-q,,,..<>“. ,..-? .-:9<W:.”;r:.,;- )f
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the exterminators were ancerned 13 per cent of the body area.

This is figures, but it will give you this idea cf .012

roentgenso As far as the roentgenographic changes are

concerned, we found with the exception of only 10 or 20 per

cent of these people that M changes occurred in the long

bc?~es,in the radius of the tibia or fibula, it was almost

always bilaterally. So taking one long bone one year

and another this would minimize the radiation to this and

give us basically clinical data fcrchanges which may

three, five, tan or fifteen years hence.

I have-a chart which I don~t know whethe r

see it or not. I just happen to have a chart. This

you some idea dthe distribution of

developed in these radium patients.

they are all *rest at the erids

near the ends.

The roentgenographic

the tumors that

You will notice

of the long bones or

changes occur either

occur

you cm

gives

that

eLt

ends or the middle,

probably two thirds

excellent base line

develop.

so by taking an x-ray of the joint

of the tibia, this would give us a

study for our future changes which

the

and

very

might

This would be very important fu’ any autopsy

material or any biopsy material that we might~t when these

people were having operations that could correlate the

roentgenographic, radiographic and histopathologic changes.

.,
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That is another point 1 would like to bring up

of the technique With we used at Argonne of taking audio

radiographs, and from this tn use as a guid e for the

detailed ones. we were able to take whole sections of bone

and from this take x-rays and also audio radiographs, and

then in the critical areas, take biopsy material from this

to study detailed audio radiographs in which we could

simultaneously study radio element depositicm and histopatho-

logical changes.

This was a simple and satisfactory method of study.

Since strontium is probably your biggest trouble from

long life, I would suspect that this would get a similar

distribution, and also a similar change. I think another

important thing that this may answer is this: We don~t know

from the radium study at what time these changes develop.

We have an idea it is five or ten years following deposition,

bat with the shotter half lived material, the calcium that

was gotten in bre, these changes may develop earlier, and

the malignancies might develop earlier. But this would be

one step ahead at the game if we had this base line study.

I think it is a very important thing to incorporate ina

study of this type.

DR. BOND: May I ask how many individuals would

you wish to x.ray? Would this be the entire group or childrel

specifically?
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LT. LOO~ : I thids you might stagger this and

maybe take ten or fifteen, depending on the facilities and

the situation. That would be my suggestion, to start out

with ten or fifteen, and see how we came out, and t~ try

to get a control set up, and maybe the following yetr get

ten or fifteen more. I%is surv~ should probably be, one, OK

three, five, ten , fifteen and twenty ye=s, with anY

repeat x-rays M patients should develop symptoms or anything

suggestive of malignancy, and take a biopsy as well as an

x-ray.

The base line is one, three, five,”ten and

fifteen, or something like that. I don’t think they need

to be made as often as the studies if you are going to make

them annually. I woullsay that probably an x-ray of the tibj

and fibula, the radius and ‘ulna, and the x-ray of the pelvis

We @ow from the radium studies thatthese are the places

that would most likely have these changes~ if there are anY

changes.

We could omit the pelvis. This gives you one

roentgen of irradiation to an area. I don’t know what the

approximate radiation in terms of who~ body radiation this

would be. The external radiation is very small.

DR. DUDLEY: I wonder ifit has been discussed here

what the level dose is from the internal emitters from

quant~tative terms? I put together the two microcuries of

i
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strontium and that gives an infinitive dose of less than one

breadth.

DR. BUGHER: It has been discussed in the sense of

extremely small inasmuch as the total activity is probably

much less than tolerance when you think of thetover a long

period of time. That is the catch here, I think, and if you

x-ray a bone, YOU are going to give more of a dose probably

in the course of the examination than the internally deposit{

isotope is going @ be able to give, which -hs it

difficult to arrange a series cfexaminaticms to allow for

that factor.

LT. MONEY: Sir, in regard to the x-rays accordin~

to the Brookhaven group,60 to 70 per cent of the radiation

will be expended in the first three centimeters, and 8 pw cel

at 8. So the radiaticm of & bone would be vexy small.

Another thing I would like to emphasize here is

the marked variation that we found in the radium patients wh(

estimating body

factor of eight.

burden from urinary excreticm. We found a

This was long range. I would certain

expect a much greater range from the e“s~imaticmaf “the total

body burden from urinary excretion.

One of the things is that we can work out the most

practical and sensible means of handling situations of this

sort in the future by this method. Going over this urk

with Dr. Cohn, the likelihood of malignancies developing

t
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that as a clinician I would not be satisfied with
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the

esllmatesand the assumptions umde here. I think the final

proof bthe evaluation of these people, and knowing what

the situation is after ten or fifteen years.

DR. BUGHER: Gene, do you have any thoughts as

to bow * carry out this sort of program? For example, iS

Quadjalein itself equipped with these facilities?

CDR. COMRD: You were speaking of later studies

on Rongelap?

DR.BtMIHER: I was thinking of that.

CDR. CROZ4KlTE: They have asgood equipment at

Quadjalein as we have here. It is a first class naval

dispensary.

DR. BUGHER: So if would be a matter of bringing a

few people over.

CDR. CRONKITE: Yes.

DR. BON): It could be done right at Majuro.

DR. BUGHER: Down there it is a question of a

launch ride. It is only about five miles from Majuro Island.

It is a natural excursion.

CDR. CONARD: Is it accessible by aft?

DR. BUGHER: No, it is a

MR. HARRIS: It would be

people under a human counter.

separate islani.

nice to put some of these



16

17

18

19

20

21

22

23
ARC

24

25

fl$~zt’in-~{
.,.,.
J“:;:i’”.;:,”;

188

DR. BUGHEE: Yes.

LT. LOONEY: We considered taki~ a scintillation

counter out there. X didn’t bring this up. I do thirk your

suggestion is a very excellent om. If the logistics permit,

it should be done.

MR. HARRIS: If you did such a thing as this,

the time to do it

testing out there

h3avy equipment.

would be ~obably during the tim of

when they were hauling out all sorts of

The human counter weighs approximately ten

tons. That is the Los Alamos human counter. You can split

this up a little.bit by draining, but that is also quite a

load.

DR. BUGHER: There are some drawbacks to it.

MR. HARRIS: However, the arm counter, something

like that, which weighs 3,000 pounds,

do in this case.

LT. LOO~: We kve a very

counter we have been using on thorium

might be feasible to

sensitive scintillation

patients which would

certainly be adaptable to the situation f thisis something

that should be done. I think that body surface trying to

correlate external measurements with any roentgenographic

changes or radiochemical findings in the skeleton would be

interesting and ~bably helpful, and give us full i~rmation

to try to correlate all this as to the best practical means

of evaluating people in the future.

of Energj-
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answer there on trying

the individual counts.

Some of the Air Weather Service

would be fine. In other wordx,

people who were on Rongerik

they have much lower levels

so if one could recognize anything on them, then you would

know it would pay tif to haul the equipment out.

MR. HARRIS: It had been calculated. I think as

far as the Air Weather Service personnel, it was calculated

on the basis of urinary excretim . You might be able to

see this beyond the natural K-40 background. This would be

entirely in the nature of an experiment if it was done,

and not com into routine medical situations as far as X can

see.

MR. HARIXY: Where could you make the nwasurements

that the background from the fallout would not be,too much

for ycu ?

CDR. CONARD: I don’t think Majuro got ay fallout.

MR. HARRIS: Our background at Los Alamos is higher

than it is at Quadjalein.

MR. HARLEY: Majuro got a pretty

MR. EARRIS: You could-not carry

farther than Quadjaleiu. This is designed

high backgrounds. Ten tons, it has to be.

good sock.

any such thing

to take care of

DR.”BUGHER: The question of autopsy is again

going to be soristhingwhich will have to be arranged with the

)vw!+~,Ptcf Enqy
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local medical personnel. I do not know how diff5cultit is

to get autopsies of the Marshallese.

CDR. CRONKITE: They have done autopsies at

Majuro. They have to be done immediately. Their custom is

to bury people within six hours after death.

DR. BUGHER: So almost certainly you are going to

have to reach an understanding with the medical officer to dc

an autopsy and collect the material you wish, and preserve it

in the manner which ycu desire tohave it preserved for ship-

ment to you. The chances cf special

opportunity to do an autopsy are not

CDR. CRONKtTE: These were

teams ever havi~ an

too good.

made originally by

the commander, and after the decision to move to Majuro was

made. It is not clear to me whether anybody talked to Dr.

Kirk at Majuro, whether they are aware at the necessity for

doing autopsies.

DR. BUGHE.R: I think they are vaguely aware of it,

but as far as specific needs are concerned, I am sure

that has not been communicated. That is one cfthe things

that could be done. I ttinkthey are dlling to do anything

that is asked of them, if they are able to do it, and will

follow~the suggestions quite enthusiastically. I donft know

of any specific request having been passed to them, other

than that they should give the general medical care to people

that under the other plan would have been forthcoming from

IlqwtmcntofEnergy
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the medical offic~r at Quadjalein. I am sure they will do

these other things, too, if you will just outline to them wha

is desired.

CDR. CRONKITE: Would that be done by the first tein

that goes out there, = should this be carried down through

the trust territory, c,othateverybody is aware of the need?

DR. BUGHER: I think it probably might be a good

thing to prepare that in a set of written instructions of

things that are needed, and we transmit that through the

trust territory administrator so that in case somebody should

die, before the team gets out there, that the opportunity to

get nateriab would not have been lost.

Are there other comments along the lines of these

topics?

CDR. CONARD: In addition to that, I think that

it would be nice ~ have good rapport there on the

observation of skin and any other changes.

DR. BUGH13R:Ibs, I think we assume

here that everything that is done is done by

with the trust territory peopk, just as the

the people,for example, has been done as far

all through

the cooperation

movement of

as form is

concerned, under the general supervision of the trust

territory officer. He is the one that the people themselves

look ho, not only during times of special studies, but in tho

interim. In that sense, we are simply backing up their
,.!

,
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people in carrying out these various things. so X think yOU

will find to whatever extent is useful trust territory

administrative people are available at all times.

Are there any other comments or questions here?

If not, we have a stisidiary topic called institutional and

individual responsibilities. Have we covered that sufficient

or do you wish more caument on that?

CDR. CROhXITE: There was a statenent earlier when

you were out, Dr. Bugher, of the desire of the Army and Air

Force to have people participate in this followup. If these

people could be designated so that they could be split up

between the team that Dr. Bond takes and the one that I take,

it would be most helpful in our planning.

DR. BUGHER: Yes.

CDR. CRONKITE: I-”wwld like to also extent it

not only to the matter of officers, but to enlisted technical

personnel, so that no one laboratory gets hit *OO badly at

any one time.

DR. BUGHER: X think Col. Browning-would undoubted

keep various groups in the picture. Fe-rexample, CO1. Brenna

and other groups interested in these lines. There are

various others, some of whom have be= scattered a bit, but

think could be recovered on special assignment on things of

this sort. So that in a way what we get concerned with are

individuals who may have special competence and interest
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here, and that involves any institutionwith which they may

be associated with at the time. Fundamentally it is the xam(

old problem of people who are competent and interested,

wherever they may be, if they could be made available.

The question on Uterik. lbenvironmental studies

will have b be done at all three atolls. These teams

naturally should pay some attention to the Urerik people, bul

I presane the proportion cfattention will be pretty much

along the line OS proportion that they got in the beginning

~hich was not very much. In other words, just an overall

surveillance-to make sure nothing odd is developing.

DR; DUNHAM: Should they be reviewed this year at a

that is, the Uterik people?

CDR. CRONKITE: Practically speaking, I think not.

From an academic standpoint; probably yes. My general

thinking along these lines was that since they had perhaps a

ttih of the exposure that the Rongelap people did, if nothin$

is showing up in the Rongelap people, there Is relatively

little reason fa even academic purposes to study ti Uterik

people. If something

shoukltake a look for

reasons at the Uterik

DR. BUGHER:

does occur in the Rougelaps, then we

both straight medical care and academic

people.

They obviously shouldbe visited by

the special team at least as a social call, if nothing else.

DR. DUNNING: What do you wear OD an occasicm like

1
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that?

CDR. CROhXITE: Mr.Eisenbud expressed an interest

befoke I left Quadjalein in having urine samples from the

Uterik people. When I do not knww, or what intervals he

desires.

ML HARLEY:

DR. EUGEER:

the presen’ttime.

MR. HARLEY:

he they back now?

They are back on their own atoll at

We would like to get a set of samples

before this project gets going, if we can. We were thinking

of dealing through the trust territory people perhaps to get

a sample certainly in August, and then perhaps another

sample when you get out there on the study, if that is

possible. I think the urine sampling can be done without

of our personnel there. “

DR. BUGEER: They are accustomed to It now.

MR. HARLEY: Yes.

DR. BUGHER: ~t least the Rongelap people are.

I think that is probably the balance of the thing.

Administrative ad logistic support we have already

discussed. Those are administrative problems which we have

to solve among the group here, really. I think that has been

already pretty well clarified.

Now; the transportation, air and survace. Air is

MATS, I presume, and surface transportation again comes to

,’.. ,’. ~.“,/.... .../
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Commander, Naval stations Quadjaleiuc 1 b~lieve~ ‘m

probably all of it, unless this 10 or 11 tm piece of

equipment, and things of that sort, have to go out. That vou

be a surface transportation problem.

MR. HARRIS: I was wondering if you had at all

considered the possibility of getting some of your logistic

support from the Eniwetok field office, and their prime

contractor.

DR. BUGHER: Yes,we have. We may very well wind

up with a launch over at Rongelap for environmental surveys

and continuing studies of various kinds. But at the present

moment, we have not approached the field office with any ach

request. I think in a way we have to wait until the need is

a little more clear than it is now before

request.

MR. HARRIS: I was particularly

point of view of the people who are doing

we make a specific

thinking from the

the environmental

studies if they could take an LCU or something of that sort

from Eniwetok to Rongelaps and work off it. They could

perhaps cut down their timeof stay from maybe a

to a webk or soamthing of this sort.

DR. BUGHER: Particularly between test

is not too much difficulty in getting

question is housing and messing here.

I presume the teams have to =lve

. .,~...

for

such equipment. The

That is something

themselves.
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Accomodatio= on Majuro are very

with the Air Force weather group

enough to feed us. But their

facilities are extremely limited. I think we really should

have some concrete arrangements made before we go this time.

DR. BOl@: On that, NRDL says it will not be too

difficult to contract wkh the trust territory on a setup wher

we can do this to have them house us

can provide any addition~ focaltby

and feed us, and we

might require, and

also provide them with additional personnel they might requir

for the preparation of the food. This could be accomplished

very easily on our working Mel provided the overall

sit-ion were

DR.

taken care d at the higher level.

BUGEER: There will be abundant Supplies of

fish and cocoanuts.

(X)R.CONARD: And we could take some C rations

along.

DR. BUGHER: I think those matter we could vexy we]

ask the trust territo~ administrator to see what he can

provide, and when they reachthe limit of their resources

we can supplement them. It is almost as quick to build a

thatched hut as it is a tent, and much more conlbrtable.

CDR. CONARD: The housing is not so much of a

prdblem as feeding. They were unable to take care of our

small group in feeding us. The housing was no particular

,..,” JJ!
,. .;.,.. ...= /7’
,..,,’



ARC

1

2

3

4

6

6

7

8

9

10

11

12

13

14

16

16

17

18

19

20

21

22

23

24

25

197

problem.

DR. BUGHER: That is one of those things to be

worked out as you go along, I think.

CDR. CRONKITE: I think what is more of concern to

Dr. Bond and me is who is going to tah the administrative

responsibility of seeing that all these tliingsare arranged

sufficiently far in advance so that we don’t get into a bind

when we.arrive. It is going to take quite a lot of doing.

DR. BUGHER: In the first place, you will get into

a bind when you arrive almost inevitably, that 1s, It always

works out that w=y. We will undertake to clear through here

a request for what you need as far as you can foresee it,

and with AFSWAP, and the Navy to get all ‘thearrangements

made ahead of you.

DR. BOND: Is it permissible to correspond with

the doctor on Majuro in informal correspondence?

DR. BUGHER: I think it should be with copies in

here so we know what has been done. When &comes to

soamthing that is specifically asked of the trust territory

people, then we should go through a formal route. I mean by

trust territory administration. If you want food, services,

and things of that sort, then we should put that to the

Commissioner himself. It almost alwa~ works out in the end

that it is the Navy that does it.

CAPT.

if perhaps some.,..,,. J

YARBROUGH: I just wonder in that respect

advance fdformation to CincPac could not
,..
. ..- ,
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be furnished? They are the ones that can effect detailed

arrangements for messing. They will ask the Air Force

facilities, do you have sufficient rations and

feed so many people. If you dont”t,Commander,

will probably be directed fo furnish “thesame.

personnel to

Quadjalein

DE E3UGHER: That is right. Our procedure has

been all the time that CincPac is always informed of whatever

is going on. We have operated right along on that basis.

CAPT. YARBROUGH: But dso as usually happens, the

quality of such depends entirely on the dlligenced

individual who is addressed to get these things C30ZB

a little disappointed that Clark is leaving, because

the

I was

the

succeeding man won’t be familiar with the visiting group.

Admiral Clark may have briefed his successor. I think

perhaps it might help if in-addition to what CincPac directs

that personal correspondence to Commander, Quadjalein might

help out a great deal.

DR. BUGHER: Yes. Does that help? We -1 attempt,

then, to make these arrangements through the various channol~

la other words, we can act here as a clearing ho=. That

means we will work with AFEWAP , with BuMed, with CincPac,

with the Commissioner of the Trust Territory, whatever

channel is appropriate for that particular problem.

The MC field office gets called on, too, for help

here. If we have to bade additional housing, for example,

Oeparfm~nt of Energy
Hi~twim’.s office

ARCHPJES /77
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for the venture to Rongelap, we * 11 have it put up. Those

things I believe we can take care of as need arises and

really should not be any source of worry b the group here.

DR. BOND: Will it be appropriate for us to supply

with a list of recpirements, datea, and so forth?

DR. BUGHER: Yes, I think SO.

DR. BOND: &nd what is required you will handle

from that point?

DR. BUGHER: Yes, we will put it in the various

places where it needs to be.

CAPT. YARBRCWGH: The first figure you need is

how many people are going, and how long you are going to stay

DR. BOND: May we discuss that for just a moment?

there any o@nion on the number cfpeople that should go. I

think we started that discussim earlier, and got sidetracked

into something else. Tb facilities cm the island wouId

accommodatenot more than 15 people without considerable

difficulty. I personally feel we can probably get along

with less than 15. Does anyone have my specific opinicm as

to the number that tiould go?

DR. BUGHER: I hope it would be less than 1S. The

mere compact group, the more smoothly operating it would be,

and less of a strain on whatever localityit comes to rest in.

Every time you add a man, you add a bad, you add a chair and

table, and piece of roof, and the capital outlay of course
n, .!.:”,j:.f I,., ,,.-,.,,.. ,;,;
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becomes progressively greater.

DR. BOND: The point I was thinking of is whether

to take more and stay a shorter time, ur take less and stay

a longer ti-.

DR. BIJGHER: My point of view is that the fewer

people, the lcnger time is the more productive sort of thing

D1l.BOND: Then we will compromise on it.

CAPT. YARBROUGH: What wilI you settle on, say 12,

DR. BONO: We can leave it at 10 or 12~ and we

can supply in the next few days the specific names.

matter uf fact, we can do it pretty well right now.

CAPT. YARBROUGH: I think m you can quote

As a

somethi

like not more than 12 people --

DR. BOlll):I think thatis a reasonable figure, not

more than 12 people.

DR. BUGEER: Is there any other aspect you would

like to brim up in that connection?

CDR. COMRD: Do ycn think these

could be completed by

where thereabouts?

DR. BUGKER:

have a double problem

around the middle of

arrangements

August or some

I don’t see why not. We are going to

a bit. That is, one for the medical

people, another one for the environmental people, and the Ia

may need either a landing craft for a week or ten days, u

it might need that Plus a temporary camp. we will see where

.1
-.m---
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tit seems to cover the Item C, integration at

visits between Marshallese, trust territory, DOD, ABC, and

CincPac. All visits which involve Marshall Islands

people and are% that is, the territory outside of Eniwetok

and Bildnishould be cleared through the High Commissioner

of the Trust Territory. It will be up to him then to infom

his people as to when and who is coming, and what is expected

of his po~ple. He wIII do that with a great de~ of

enthusiasm, because he feelsvery strongly that the work of

this group has fundamentally greatly benefited the conduct

of the administration of the whole trust territory. It has

put the United States Government in a firm position of a

humanitarian interest in people, and in their welfare, which

1s worth more than any mmeunk of words. So we can

no reluctance on the part of the trust territory

Bdainistration to advance these studies In any way

possibly can.

All visits likewise informed to Cinolac~

anticipate

*

that they

In other

mrds, these plans with the trust territory likewise should

be communicated to CincPac. The various other groups here

~hich are concerned, also, that is, AFXWAP, in general, is

channel for the information of the services as to what is

~oing on. Entry to Bikini and Eniwetok will be cleared

*lSO from here thrcugh Santa Fe Operations Office, and the

thl
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Is there any other thing that you can think of in

regard to routine Information of channels?

DR. DUNEAH: NO.

DR. BUGHER: Are there any other comments on those

things? What do you think, Col. Brownig, in regard to these

information channels? Have we missed anything that we should

do or have we suggested doing anything we should not do?

Cti. BROWNING: No, sir, I &ntt know of a?ything.

I would like you to put in a plug here for a very firm

commitment through trust as to the housing and messing

because it takes a long time to get extra food out there.

If you send 13 peopIe, it Is 40 miles a day, and it

quite that easy for them to provide it. ~iS ought

well established in advance.- If you leave itoa the

is not

to be

local

level, the local d!ficerp,whether naval or whatnot,

are very hesitant on stepping cm the trust toes, and rightly

so. They are not in a positicm to do many of the things that

they might do on a stateside base. Anything that uan be done

in the w~ of administration earlier will help to get things

done in betterfsshion.

I would suggest in that respect, too, that a rather

firm agenda be supplled

who will be where under

to the trust so that they will know

what circumstances, and leave us

enough slack in it so that there can be made local adjustment:

OfEnerav

... ... ,,,: .,.;
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But again this ought to be done well In advance.

DR. BUGHER: Yes, there are two ways of laying dcnn

supplies at Majuro. One is through Quadjalein Naval Station

and another way is essentially privately trough the Island

Trading Company, tich Is due to fade out this fall. But it

still exists ad is looking for business. I think the point

you make would hold equally true there. Unless there is

planning well ahead, it will be snafu at that end. So these

requirements will have to be drawn up rather rapidlyand

everybody should be informed about them completely.

COL, BROWNING: I have a rather large map d the

Majuro areas and it looks as though that particular island

is about two nautical miles right across the lagoon to Church

I meant to ask you this before. Is that settlement down on

the end & the lagoon? ‘

CDR. COIWRD: The island with

COL. BROMNING: Yes. m map

couple of radio towers.

the church cmit?

shows a church, a

CDR. CONARD: That is at the opposite end of the

lagoon, as I remember. The main island is the extreme

southern end of the Iagooon. There are a series af Islands

there that are connected by causeways. I was asking Dr.

Bugher tiether this Island was accessible by road, but

apparently it is a separate island. d

DR. BUGHER: My understanding is that it is not.

‘*q
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settlement would be five miles.

I am concerned.
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launch landing to this

But that is heersay as far ;

CDR. CONARD: I dontt remember this particular islat

DR. BUGHER: This was not inhabited previously.

COL. BROWNING: The chances are that they have some

sort of water transportation set up at the present time.

DR. BUGHER: Yes, they have two launches there, I

believe. The trust people seem to have no worry abo@ that’;

transportation link there. When we get back to the Rongelap-

Uterik atolls,then they are in trouble, and they reallY

can’t move without th@ Navy moving them.

Are there otbr points that occur to yaa? Does

that seem to be adequately covered?

CAPT. EELLUM: Yes,’it seems to be well covered.

DR. BUGHEB: The project officer and reports.

Whoever is the project officer *to be responsible for the

compilation af the report of that visit. Is that your thinki

Gene?

CDR. CRONKITX: The main thing I would like to

clarify is what is the report channel? To whom does one reps

DR. BUGHER: To the Division cfBiology & Medicine.

CDR. CRONKITE: It is not a task force report that

goes through the WT channel?

DR. BUGHER: The task force has terminated, or will
,..,’

●

gs
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be pretty soon now. So it is a continuing study outside of

the original task force responsibility. These reports, howev

will go into AFswAPO They will go to the then existing task

force so that all the vario~ people who hwe and will be

concerned with operations there wdl.1have thts matertal

available to them. But that would be handled in the normal

way in which AFHWAP takes care of these things.

The report itself would come here. We would

arrange duplication at Oak Ridge through the customary

procedure. The ma$n job would be to get the report produced.

After that, the reproduction is not difficul~. For exa~~e~

when Vic has this next special trip, then the report till

come via NRDL into -- whatis the channel there? To YOU?

CAPI’.YARBROUGH: Via BuMed to BuShips_

DR. BUGHER: And t-henhere to @s. If it is from

MNRX, it will come from yourdfice.

CAPT. ~LIJM: Yes.
..-.

DR. BUGHEB: Depending on where the team is based.

Any service that we can render in help8ng the thing that

is something we wI1l be glad to do, whatever it may be.

In that sort of function, we are simply try2ng to help and

not as a matter cfauthority and commati, but naturally expect

everybody to give a lift whenever you can. We come to the

natural adjournment time for luncheons I take ito

After luncheon, I think we should discuss a little

6ore some of the things which we shcmld do in the course of
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the environ~ental surveys, and go on to some of the other

special things which are mentioned hre, before we adjourn at

the end of the afternoon. So in that case, we are only three

minutes behind.

(Thereupon at 12:33 p.m., a recess was taken until

1:30 ~.m., the sam day.)

-------------------

AFTERN(XINSESSION 1:30 P.M.

DR. BUGHER: Let us take up some af these considers

tions of the survey which will aid the group that eventually

has to do it.

Attention is called to accomodatbn for air and

ground surveys, the distributicm material in domestic animals

and natural foodstuffs, and-a long term metabolic study of

the fission products in those animals and in the flora,

which would bf course involve radio chemical studies. ‘

I think perhaps John Harley might have some thought

with regard to the air and ground surveys, and whether an

survey would be helpful at the present time or next year

or whether it should be entirely a groun d operation on

these atolls which would actually be all three atolls,

Rongelap, Rongerik and Uterik.

MR. HARLEY: Our feeling on it has been that at

least the preliminary survey should be by air, because so

air
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far at least under a given set of circumstances, you should

be able @ get good correlatim, as we do.

Gordon might not always agree, but when we looked

at such p~aces as our estimate of dose, the Rongelap, whi~

is of the order of 200 r and so on, I don’t thinkthat you are

far off. Therefore, as the first step in a survey, I think

it would be done by air. I don~t think it dmld be limited

completely to these particular atolls. I dontt know how much

can do about it now, but on the last shot, fcr example, we

found rather intensive fractionatim of material, when the

separation between spots was only a little over 100 miles.

X think the decay rate was more than doubled at

the farther out location. We would like to get more data of

that sort far that purpose. After preliminary aerial survey,

you might be abkto decide where to take your ground samples.

DR. BUGHER: Would people in the Hew York laborato~

be willing to do it?

MR. HARLEY: We would be very willing to loan out

the instruments.

DR. BUGEER: Yes, I know th~- mere ~ a question

~f uniformity of procedure here. It

beat-up before the cooperation which

the flight crew and the radiological

wtablished.

took ~ite a lot of

was necessary between

mapping people had been

Wt. HARLEY: I think you were speaking of the work
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shots, were you not?

I was thinking of

out of Quadjaleint which were carried on

It took quite a background of experience

the flight surveys

during Castle.

whi~ was built up

during Ivy, which was drawn on to guide that.

Again, itwould be in an aircraft out from

Quadjalein. I

the crews that

CDR.

relieved after

purposes. .

suppose a P-2-V. One would like to get one oi

had previously done this sort of thing.

CRONKITE: I think the P-2-V squadron was

the operation. It was only there for security

DR. BUGHER: It was to leave in toto?

CDR. CRONKITE: Yes. Admirdl Clark mentioned that

one tius. They were only there for the security cd the group

DR. BUGHER:

MR. HARLEY:

go out, but as far as

they would prefer not

Not even a Piper Cub left, I suppose.

I have no doubt that somebody would

supplying a full crew, I think that

@ if they could. That is, to send out

amanb~ a combination maintenance man and so on, if

anything went wrong.

DR. DUNNING: hr. Bugher, I am wondering at the

moment what purpose these aerial surveys might serve. We

are pretty well agreed that we are going to make ground

surveys at the three atolls of immediate interest. Possibly

we might want to make air surveys of some of the more distant
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atolls. Again I don’t know for Wbt purpose~

MR. HARLEY: It was-under the impressicm that you
.

would be making ground surveys only at three islands, and

not three complete atolls.

DR. BUGHER: Three atolls.

MRe FILIIUEY: Three complete atolls.

DR. BUG-R: Yes. I think the ground survey would

have to make the whole survey circuit of each of the atolls

here. You see, a monitor getting off one end and plotting

at the other end of the island. I guess he would be picked

up by launch. But I can see.miles and miles of footwork

in prospect for somebody.

DR. DUNNING: I think that was my point, that

since we are going to send in ground surveys into the areas

of major interest, we have a pretty good ndion what the

levels are going to be

is rather low.

DR. BUGEEIl:

What do you expect?

DR. DUNNING:

but I can dig it up in

in terms of any health

that I begin to wonder

in the more distant areas, and tlut

I was going to ask that question.

I dontt have the data here with me,

a hurzy. They will be low certainly

hazard. They will be so low in fact

~ther the accuracy of the air survey

is worth the effort. In other words, why do YOU want to go

down and make an aerial survey on these distant atolls?
-.!
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MR. EARLEY: I will ask the question in reverse.

Why do you want to maks a ground survey on the unocapied islar

of these atolls?

DR. DUNNING: If we wanted to make a survey, we WOUI

be dealing vlth relatively small numbers. I mean the radiatic

levels muld be relatively low.

DR. BUGEER: A few MR per island.

DR. DUNNING: Therefore, I am wondering how much

confidence we can place in an aerial surveys To repeat your

question, why go in on the ground? I didn’t say to go in. I

think this is perhaps a point for discussion, but if you

want in with a grouu3 survey ostensibly it would be to measure

the low levels for scientific reasons and not health. You

me dealing with such low Ievels of radiation, that is why I

ivaswombring if the aerial survey would do the job.

DR. BUGEER: If one could substitute the aerial

survey for footwork, let us say, in the expanse of the

northern Island of Rongelap, then make the ground survey as

m number of spot checks, that would cut down the labor, I

mppose, very materially.

DR. DUNNING: I was hoping that the ground survey

teams would go into the northern islands of the Rongelap

Atoll. Those are of the most interest.

DR. BUGHEIt: We have a pro and a con m this.

lnybody have additional comments?

Dw S

s
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MR. IMIRXE: Tlnsreis one thing that comes to my

mind, Dr. Bugher, and I have talked to Merril Eisenbud about

it, Harley and Dr. Dunning; there has been a question from

every survey group that went out as to what readings wereat

various points. Of course, we all know what happened on

these readings. In some cases there were uncalibrated instan

and in other cases they were two feet fromthe ground or thre

feet from the ground or near the water or under a !’hot!’.It 1

trmthat is where the people were. But in addition to that,

there was an aerial survey taken which indicated a little

higher r than most of the ground surveys. The aerial survey

would tend to integrate the average dose on the entire island

as compared to searching out hot spots and cold spots. If

for nothing else, it would give an inter-canparimn of

one island between another i’slandor one atoll against anothe

atoll on an average integrated basis.

Further than that, two readings of aerial survey

might prove out or disprove the centimeter which was used.

MR. HARLEY: We have data here, for example, on

Rongelap taken at 32 hous, “onewith a T-l-B, and tbe other

with the scintillate or from the air, and the difference

between was essentially nothing. It is less than 5 per cent.

DR. DUNNING: Yes, but I wxs out therq and the

first comparisons I made were between the air and the ground

~nd differed by a factor as high as four. I have the raw
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data here somewhere. Later, Al came up with a new

correction factor. That bro~ht the two readings ia line.

By

to

two readings I mean

take a pretty close

ground and air. So I think one has

look at the data to see how valid theg

readings &e. Maybe before the operaticm was over with,

maybe he got this correction factor down a little better.

HR. IrARLm: There was a little difficulty out

there at the beginnirg. I think it was merely a misunderstand

of Al~s. The reason I am pretty sure there was a misunder-

standing, even after talking with him, is that he was getting

the difference using the centimeter on the ground and the

air in the height conversion factors. We spent a lot of time

out there after the whole crew was around in re-doing our

conversion factors.

DR.DUNNING: Undetistand,I am not taking a strong

stand against aerial sur~s. They were most valuable and
..

9specially in the early times after a shot, when we were

~ulling our hair wondering what was going on out there. I a=

aot sure,but that it should be done. I am just raising the

?oints that cam to us out there, and again say just what

mrpose are we trying to serve by these additional surveys.

MB. HARLEY: My feeling still is that you probably

rould pick

io the air

that

Rongelap Island

for the others,

for your ground surveys and stick

ra~her than trotting all over

hot SUnc At the sa- time, of course, you would

w
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your cross checks from one to the other.

CONAR.D: Do these surveys give us any better ~

originaI dose

BUGEER: There

was by extraplatlng back?

would not be decay, and the dec~

become more complicated

come in.

DUNNIFJG: I doubt there

data that would turn up at this stage

by the weathering

muld be any additional

of the game that

would influence our thiking on the original estimation. We

were concerned in terms of the decay constants between

the s= lmm.and the fiftieth hour, which might well be a

different decay than it is now.

MR. HARLEY: Your change in

slight, no matter what the decay rate

total dose would be

was, after the

first few

the first

days, because almost all your total dose i!l!in

few hours anyway.

DR. BUGHEB: There is somewhat of a question as to

how to get the most information with the least work bre.

Payne, do you have a thought here?

MR. HARRIS: When I

not see any particular reason

it was to continue attempting

read this, X personally mld

for doing air surveys unless

to calibrate between good

round readings and air readings to get a calibraticm factor.

I question whether this is necessary to go tm Rongelap in

the Pacific to do this. Could not this be continued in

Wevada id the next series &operations?
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Other than that, as far as an adjunct to environ-

mental studies, again I do not see where an air survey applie~

to this. My feeling about environmental studies &that if

you are going to measure the activity in a cocoanut, you want

a survey made at the point that cocoanut is picked up off tb

island, or close to it, and not from the air. So what survey~

were made on other islands than Rongelap, if ycu got samples

from those otlmr islands, you wouId stiIl need the ground

survey there in order to correlate *n your final analysis

of the data. In other words, an air survey on an island

which was going to be used for sampling ground I can’t see as

accurate at all.

MR. HARLEY: If you are going to be on the ground,

you might as well take a ground survey.

MR. HARRIS: Yes. -The only way you can get samples

is to be on the ground, and take ti survey right there.

MR. HARLEY: If you are not going to take samples,

then the question is, should you take an aerial survey or

should yOU go

DR.

surveyed?

MR.

DR.

accomplish is

in and take a ground survey?

BOND: Are these surveys of areas already

HARLEY: Yes.

DUNNING: Abmt the only thing you can

to tell CincPac and other people that the

md~’~vityon these atolls has gone down so much. That is the

M
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only reason I can thixic of at the moment, and then aerial

sur~s would be called

DR. BUGHER:

where the strontium 90

for.

Another point af view, the only area

component would be enough of

consequence is probably in the northern island of llongelap.

That takes pretty detailed and careful ground sampling of

soil, plants, and the animals and so on.

RR. DUNNING:

group that according to

It might be of interest to this

the calculations there is about half

of microcurie at’stroutium 90 per square foot up there on

one of the islands, and I am very anxious to see how close

these theoretical figures become because this is gettiqg up

in there,shall I say.

DR. BOND: Which island is that?

DR. DUNNING: N-age-n I believe bthe proper

spoiling.

MR. HARRIS: If you collect enough, you might be

able to sell it for isotope uses.

DR. DUNNING: Yes.

MR. HARLEY: Or make your own batteries.

DR. BUGHER: One other aspect of the aerial survey

is one reason why I asked John ifi somebody from the New Ycrk

lab would be running it, is that if it is done at all, the

calibraticins have to be done very carefully and at rather

exhaustively, and the mole thing carefully controlled, or
~Y
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and therefore of limited use. It is not something that you

just send out an instrument to sombody on Quadjalein, m d

tell him to stick it in a plane and fly it over the atolls al

send back the record.

MR. HARLEY: I would like to add, although I

don’t defend the comparative reliability of instruments~ that

people tend to have a great deal of faith in something like :

T-I-B, and drag that out and make a mwasuremeut and come

back and that is the fact. Whereas, ourselves, because we

recognize that they are not particularly stable, we dontt

have quite so much faith. I think that the same calibration

business has to apply to everything

DR. BUGHXR: That is very

that Is used out there.

true.

MR. HARLEY: We made a check on energy dependence

out there. Actually we had it mde here at the Bureau of

Standards, afterwards, as you kn- There isquite a

difference between the scintillation unit and, say, the T-l-E

We found actually that the T-l-B cuts off higher than people

seem to think, closer to 100 kilovolts, whereas the

scintillation is sensitive down close to 40.

DR. BUGHER:

MR. HARLEY:

and energy where both

,-.
‘>

DR. BUGHER:

Yes.

So we have to consider calibration

sets of instruments are used.

That is correct. The standardd
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calibration of the T-l-B has been with cobalt GO. I

believe the two instruments calibrated that way, they do

agree. When you get

the centimeter gives

so, I thought, early

into the large component of soft gamma,

a higher reading by a factor of two or

in this fall. It is something that

is of thatorder$ anyway.

I think that is a subject perhaps we ought to give

a Iittle mo’re consideration to, as to whether the airborne

survey would pay in view of the fact thatwe want ground soil

samples and plant samples from almost the”circumference of

these atolls, which means ground survey an~ay, as well as

sampling. Whether the additional effort which would be

required to get a gpod area survey into operation would pay

is the question. I think perhaps we could discuss this

somewhat more later.

D-s anyone have a strong feeling one way or

another hre? We heard the pros and cons. ; I dontt believe

there really is much more to say. I am just estimating what

is the easiest way of getting the necessary data. We do

want @document all the islands by one means or another on

each atoll.

Let us turn to the question of internal hazard.

Domestic animals and natural foodstuffs were suggested. On

Rongelap I think you could say that the domestic animals

were there are no longer there.
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CDR. CRONKITR: Rongelap Island, they were not

there, but there were quite a few hundred chickens on the

northern island.

DR. BUGRER: To the very far north.

CDR. CRONKITE: Yes.

DR. BUGHER: Do you expect to find any surviviw

chickens?

CIHZ,CRONKITR: They were supposed to be there.

Whether they are alive, nobody ever got uP there” ~ich

island did you get to?

LT. CHAPMAN: Aniola. That is about five miles

north of Rongelap.

CDR. CRONKITE: Yon didn’t get any there?

LT. CHAPMAN: There are no chickens there. They ax

farther north.

DR. BUGHER:

likelihood there will

The farther north you go, the less

be of a surviving chicken. What was

the estimated total dose on the fnr north?

DR. IXJNNING: The infinity dose was 7,800 roentgens

CDR. CRONKITE: Chickens won’t survive 1,000 r.

MR. HARRIS: Are there any rats left out there?

DR. BOND: I didn’t see any at Rongelap.

DR. BUGEER: I think you have to assume that all

the ve~brate population in the norhhern islands would be gon

or not there any more. Chickens and pigs will be put back on

‘a{j
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RongeIap when people return. They have been put back on

Uterik now. So the domestic animal supply is going to be

practically speaking animals introduced after the enviornuenl

has become acceptable for human habitation. Can you get mucl

out of thator not’ That depends on how mch low level

studies one wishes to do over a period al time. It would

certainly appear to be worthwhile to have a certain number

of domestic animals with the idea of sacrificing them after

a time, or lease accumulating bones after a year or so

fmm the standpoint

DR. BOND:

be as good or better

of their uptake of fissim products.

Dr. Bugher, along that line, wouldntt it

to return material to the most active

areas? I am not interested in determining how much the

animals pick up from the environment. If we know what we

gave them and how much they-took up, we muld have valuable

information.

MR. HARRIS: Might it be reasonable to suggest

that some dcmestic animals be put back on the iAa nds on

Rongelap itself, -n you go out the next time, and those

animals could be left during this interim which might

possibly give you an idea of what the translocation range is

before the natives come back.

DR. BOND: That again is for animals, and will

be eating different food from the human.

Y MR. HARRIS: I am not thinking of extrapolating

2.2
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to hum= beings. These people will introduce animals when

they &et back there. ‘lbre may be a concentration of certain

isotopes, such as strontium 90, for instance, in these

animals or in the meat part s of these anima~s, whti muld

be subsequently eaten by the natives. If you put animals

back, immediately you would get an idea at measurable levels

of what this translocation rate might be. Remembering that
,

people are Coing to eat these animals later on.

CDR. CONARD: They nmtt eat the bones.

DR. BUGEER: What about taking Rongelap soil

sc~:e.ihereelse and doing studies?

DR. BOND: Ii you are going to do that, YOU should

know what you gave them, and not turn .them loose at random.

It seems it is a pretty haphazard thing of putting

animals there to see if they do or do not take up the

material.

DR. BUGHER: The sort cfthing you are speaking of

is a matter d past record. It is not the haphazard

situation that you are really interested in.

DR. ROBERTSON: I dontt think it is a matter of pas-

record. Things have been given in more or less purified

chemical form, but I don’t think they have been mixed with

anything that would compare with Rongelap.

MR. HARRIS: Isn’t the haphazard normal in this cas

DR. BUGERR: That is the normal.
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MRa EARRIS: This is what you are interested in.

I am interested from the point of view of the natives and

getting a practical experiment, rather than a laboratory

experiment out of it.

DR.

MR.

either one of

DR.

ROBERTSON: Are we asking for both?

HARRIS: Personally I am not interested id

them, but I am suggesting that be done.

BUGHER: It goes to what you are trying to

establish. If you are trying to document the environment

and what a pig, let us say, at LOS AngelesS let w says might

do with respect to that material thrown into its food suPPIy,

is a matter of rather remote relevance to the island

situation. We huve such studies that were made of mixed

fission product from weapons tests, not necessarily from that

atoll. We did have 500 pounds returned, some to Beltsville 3

some to Los Angeles and Hanford. We have a lot of work in

Nevada which is concerned precisely with that, and the uptake

from the soils contaminated with fission product outfall.

CDR. CONARD: I think if you put some dogs on the

animal, they would be more comparable to the human situation.

They are quite as dirty as pigs and chickens in their eating

habits.

DR. DUNHAM: But if ycaIleave them there alone.

CDR. ~NARD: I mean after they go back.

DR. BOND: It has been quite a problem of getting
f

3
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the animals out there, and having to keep them alive for

a stated period of time. There is no one on the island, no

water supply and no natural food supply, It is not an easy

problem.

DR. BUGHER: Unless an investigatbn or experiment

really is relevant to the main issues of giving us sound

information on the character of the environemtn, I don’t

think we should undertake it. Just putting a few dogs on

the island when there are no people there is a fairly major

venture. Those dogs will run about $5$000 each by the time

YOU get them on the island. Then you ask the question, what

do you get out of the venture, and I tink you would co- to

the conclusion that you would not get very much,that would

be descriptive of the island.

DR. DUNHAM: What ‘wouldyottexpect to get from the

data that would be impatant to the dda of NRDL?

MR. HARRIS: I don’t know. In one edible part you

might find some concentration. This would be in the liver,

for instance. I assume these people eat the “livers of their

chickens. According to the NRDL data, at least in ‘the case

of the fish, there is a fair concentration in the fleshy

parts of the fish that are eaten. I really dontt know. This

was just a suggestion that I thought might have some
the

application in/real long range thing, which is Operation Gabr

“!,,...7. DR. BUGEER: Yes.9,
23
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MR. HARRIS: Then this might have some long range

applications as far as Operation Gabriel is concerned.

DR. BUGHER: In this consideration, how do you feel

about simply taking specimens at intervals as the islands are

visited fron their pigs, from their chickens and dogs, and

from the people as they die, too, if YOU can possibly get

the-material, vithout making a special planned location of

experimental animnls? That is our Gabriel program which is

essentially an empirical one, soil, plants, and animals,
k.

and locations of fission products. That costs almost nothing

then, in terms of manpower and time.

Wild animals might have been mentioned here. It

is really implied in the fauna. The shell fish and crabs.

Some of these islands have high populations of crabs, or did.

I dontt know what the situation would be now. It has always

been ad impressive thing that at Eniwetok, certain of the

islands are favored localities for particular species of

crabs. You find large populations of partidar species on a

particular island. I believe that holds true on the other

atolls generally.

CZYR.COIWRD: Are these edible crabs you are speaki

of?

DR. BUGHER: Yes, I presume

CRR. CONARD: I have seen a

but I wouldn’t eat them, prdably.

they are.

lot of crabs there,

3
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DR. BUGHER: It depends on how hungry you are.

Is the big cocoanut crab eaten?

CDR. CRONKITE: They didn~t list that aab, as I

recall, in their list of items that they used. They at

practically everything other than

DR. BUGHER: There must

the surveys, specimen material af

that.

be come reason for that.

these various indigenous

1

fauna would be desire to these varhs groups concerned with

these analyses.

Under natural foodstuffs, do we mean the plants or

the plants and fish?

CDR. CRONKITE: All of it.

DR. BUGHER: Specimens have been taken of cocoanut~

I believe.

MR. COHN: Cocoanuts, bannanas, paPaYas* I think,

however, at the time the specimens were taken, it was too

early to expect any incorporation of the fission products inl

the plant material itself. However, it will be desirable to

study this at later intervals. That material does get into

plan ts. We have pretty good indications of it in the

fact that there is very high activity in the sap of the cocoz

nut tree. This is bound to be incorporated into the fruit

SO= time later.

DR. BUGHER: mu had cocoanut samples, too.

MR. COHN: Tkre was no activity found in the edibl

225
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portions of any fruit.

DR. BUGHER: That is interesting. I had the

impression that the cocoanuts also were showing activity.

But the sap of the palm did) is that correct?

MR. COHN: Yes.

CDR. CRONKITE:

samples could have gctten

Is there any possibility that those

mixed up? There was one sample of

juguru that was ~itting out in the open, and there were

other samples that were’ taken from the palm.

MR. CWN: We have three samples from Rongelap

and three from Uterik, and they are all pretty consistent.

The Uterik samples are one third of the activity of the

Rongelap.

LT. CHAPMAN: In each instance there were two

samples of material that had been exposed for five or six

weeks, and one sample from Rongelap and omfrom Uterik which

was collected fresh, and they were m labeled.

DR. BUGBXR: No question of contamination from

the container or anything. ‘

MT. CEAPMAN: No, sir.

CDR. CONARD: Only in the one sampIe there was no

question of contamination.

LT. CHAPMAN: No, we took our own containers.

MR. COHN: The activity was of the level of one

microcurie per liter, and that is away above the external

-,
. .,:J
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contamination.

M1l. HARLEY: We ran some of th=e, and the

Interesting feature to me was that on the two is~ands the

water sample and t&e cocoanut sample were almost identical.

It was jsst about the same activity.

MR. IMIRIE: That is just what I got, too.

CDR. CRONKITE: Dr. Bugher, there is a point that

comes up almost you might say inexperimental design that

where the method by %hich the sample is collected is so

important in the interpretation of the results, I just have

a stroqg feeling that Wple that are doing it in the

laboratory or someone that is working with them should do the

collection. I presume that this juguru did have radioactive

material in it, but if it were collected in the way in which

the natives ordinarily collected it, I think it would be

difficult to prove that it was coming from the dxternal surfa

of the palm,rather than incorporating into the sap.

MR. HARLEY: You could tell that from the radio

chemicdl studies.

MR. HARRIS: This k so hard. It iS SO much

easier to have somebody there on the spot who is doing the

actual collection, and who goes back to the laboratory

and sits down and tells everybody in the laboratory what has

been d’one. I think you might run into the same thing on the

fish. Dr. Donaldson and thase people from the fisheries
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lab, will certainly collectGd plenty of fish, because they

always do, but the ones who are doing the project, like ViCtS

group at NRDL, who are going to do this project, I presume,

they should have sor.ebodythere atthe time these fish are

collected, and they should h=e a representative sample of

the fish collected to take back and do their own analyses on.

You can’t take analyses from another laboratory and correlate

them with those from a previous

sense. Itis so much easier to

the operating group at the time

laboratory, and make a lot of

have somebody there out at?

cfcollection.

DR. BOND: This is precisely the reason why the

people want to go to the field and collect the samples. They

will then be well aware from where the sample is being

derived.

Also, the reason why they wanted a more easier

method of collecting that could be accomplished by air as

accomplished previously, there was a continuous rush,

continuous routing by

DR. BUGHER:

the pilots to get back.

You cantt do good sam~le collecting

under those circumstances. I don’t think there isany

argument there.

In regard tn the plant samples, I think it will

be recelled that this type of information is extremely

interesting to plant physiologists, and bears very much on

the concept of how contamination moves in plants, particular:

.-.~““yt:,j !
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those supplying edible things. This very matter of finding

materials in the sap of the palm and less or little in the

cocoanut at that time, is a very significant $hing, and point

to the critical character of the sample collection. It has

to be done very carefully, and with regard to rather a great

variety of interests which other people may have in the

material.

Are there any other comments?

CDR. CRONKITE: I recall in the survey group, Col.

Byers was following the general philosophy on plant life

that the initial ‘ones would be where most of the maturation

of the fruit had taken place prior to the fallout. Then

somebody was going to talethe initiative to investigate what

is the normal life cycle of a cocoanut, and these various

edible things, and then base- the subsequent sample

collection so as to get some that are maturing and sozs

that are completely matured, and get a third or fourth

generation of fruit. It seems that the whoIe sample

collection will fall down unless it is tied into the life

cycle of the fruit.

DR. BUGHER: You are speaking

of the particular piece of coeoanut you

of the life cycle

h= on your hand

or the cycle of the fruiting of the palm? With the cocoanut

it is a continuous process practically. Some are mature

as others are just coming on in the infleureseence. That
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becomes a matter & description more of the specimen at the

time of collection, then. ‘

Byer*s group did take various specimens. Where

did they go -- to ~L?

MR. COHN: yes~

DR. BUGHER: Are those still in process?

MR. COHN: These have been thoroughly analyzed.

These are the results just mentioned.

DR. BUGHER: There you got a whole docoanuh which

wastien opened in tlwlaboratory.

MR. COBX: Yes.

DR. BUGHER: So you coutmol the matter of how

the material you analyzed was actually taken with reference

to external contamination. Did you get much of anything frou

the cocoanut milk?

MR. CQIN: No, very little activity in the cocoanut,

In the pandana was the only case where there was any.

internal activity, and here the question is possibly contamit

tion by washing. The foods were all washed externally, and 1

external wash was analyzed radiochemically. The pandana

has a rough core, something like aplneapple, and there is a

possibility that the material was washed into it. But Outsit

of this, there was no activity.

MR. HARLEY: It is very hard to determine how to

clean a pandana.

e
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MR. COHN: Yes.

DR. BUGRZR: Do we need further comment on this

phase of the matter? Dudley is here. You have heard this

discussion. Do ycu have some thoughts in regard to the types

af samples which should be forthcoming here, and tb way

they should be handled?

DR. DUDLEY: I think perhaps one shouId give some

consideration &the i$otope mainly interested in, which

is mainly strontium, but perhaps not exclusively that. One

would I think try to collect samples which conceivably

would have considerable concentration of that. For example,

I believe at Hanford they find comparatively little

concentration in fruit. In the tomatos they find much

more in the leaves. . I think one should bear in mind the

element one is

to comntrate.

case of plants

interested iri,and what Qpe of plant is likel

I think everything should be tied back in

back to the soil.

MR. HARLEY: As far as we are concerned, you would

have to have corresponding soil and plant. J think everybcdy

is probably in tZmsame boat. If you are thinking of uptake s

ies, thatis whatyou would want.

DR. BUGHER:

is that if you take a

from the leaf surface

One of the complicating things here

cocoanut palm, the degree d absorption
.

is something that I have no Idea about.

Maybe you have some data on it. But assuming that it does

1(
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occur, then the material of the p~lm sap and that which

comes into the fruiting bodies may be derived eithem f-

leaf surface contamlnaticaor by way of the roots from the

8011. The palm frond is rather ~rsistent, sumivix

for two or three years before It gets old, and tbn

eventually dies and falls off. z%e contamlnation, therefore

of the frond may persist as s factor in the situation for a

considerable length of time. There may be a distiopancy

between the soil levels and t~ apparent uptake in tlm fruit

‘l’hereis where I think more precise plaot physiologist, the

one who knows a lot ●mut palms, coaes to the fore,

in guiding

might talm

palm frond

us so9ewhat on what vegetation spectiens

to advantage. It makes a blg difference

you take.

that is,

one

on whida

CDR. COHARD: Ore-thing that might be interesting

to do that Is not ● great deal of trouble Is to tako

leaf radio audiographs before the leaves get wilted. It

Is very simple to put them between film and enclose them

‘paper.

DR.

It Is an easy

application.

environmental

with a number

BUGEER: Ihat would be a very good guide.

technique and thoroughly reliable in its

Obvi-y, them the JWOUP takiw the

specimens will need to keep h close touch

d other groups and organizations on the

sample collection project.

in
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a topic here of radiochemical

which rad~o chemistry should enter

this environmental ani&tical picture. Job H=leys th*t

se6m8 to be very squarely in your area of interest.

HR. EARLEY: There are a lot of ottir people

involved in that, too. We have been doing some -k on

things that ,1m not sure are entirely useful, such as this

fractiotiatlon-- geographical fractlonatiuo of material --

and that is certainly something that we would continue.

In other words, our initial work was all on strontim. we

now find that v can use cerium moderately well as a long

te= base line similarly to tiat they use molly for in

short term studies. That seem

I think perhaps after

to be fairly constant.

some of us can talk th-

out a bi$ it is going to be very-necessary to decide what la

run in these dlSerent places so we can use the results fr-om

one laboratory to another. Certainly I think something likm

cerium might alwaps he valuable for

We know pretty definitely

us in our m9pari80ns.

that we “mayham the

rUthiDitN problem here, and itcertainly is present in high

percentages. If what the British say is correct, w will

be wanting to get ● lot of information on that.

We h= found that relations are not such that we

can get all the inforrnaticmwe would like. Therefore, we

frequently have to scratch aroumlwith other people to work

2?
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rather constantly,

completely new

ruthinium procedures to handle many of the types of

we have. 1 thi&Payne was mentioning thatthey mre

samples

taking

other methods and trying to adapt them. I think saet-

we -e to exchange experiences again in these wider fields

j-t as we have gone through in the strontium procedure.

DR. BUGHER: Yes.

MR. BARLEY: % have done an awful lot of our

work oh these initial samples on just mixd fissicm producl

in trying to collect total activity. I dontt know how many

other people are doing thatsort of work. We use itas a

rough guide for a lot of things. If SO, w would lib to

get together w~ them, too. I think it Is going to requti

a certain amount cdc~rdination or the final repat is not

going to =an too much. We isveto decide both wlxatwe do

as ● ge~ral procedure, and more or less how we do It.

Then individual labs may watito run half a dosenuther things

but th~ Is up to them. I think for general procedures we

are going to have to get together. Ycm are thinkim then

in terms of strontium, cerium and ruthinium as specific

Isotopes.

What we would run on any sample now probably

woald be strontium, cerlum, ruthinium, some of th~ still

require barium because it is not all gone yet, and In

.
$3’
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addition total rare earths ad zirconium. With those you

can generally co- up with a pretty fairpercenta~. Bat

you see

result,

we want

represent

when we dend yotiiaa 8tK)~ti= result and a ceri~--

right away you say what is the rest of it so So=eha

to get SORS sort of a total figure that will

more m 1U6S Wkt the aCtiVit~ is.

DR. BUGEER: The total activity.

HR. COHN: We have been doing strontium, barium

and the rare earth group. On the fish we have broken it

down a little further and try tido individual isotope

analysis on elrconium and ruthinium.

Further than this we have ndgoxm because of the

difficulty of doing a large number of samples. It IS quite

a tedious procedure. Strontium, bariua and rare earth

group in mostof our samples-accounted for 70 to 80 per cent

of tbbeta activity. .,

DR. BUGEER: How about plutonium In tb soil?

MR. EmLlnr: ihall).* have not run amy.~t. ~

plans to.

-.

cocoanuts,

1 dontt knmaboutPayne.

-o COliN: We have plutdnitm outside of the fruit,,. ,.

pa’~yas of tie order of 10 to the fourth
~?

micrograms of plutonium.

DR. BUGHER: On a fruit, I take it.

MR. COER: Yes. * have also measurements of

plutonium on thatch taken from the to$- & the native huts,

~?:;gy
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on grass and soil, running about 10 to the third micrograms.

TM@ iS at a fairly early interval.

MR. HARRIS: YOU might think of plutonium as 029

that yOU cmld fOllOw. One thing I have thought of that

would worry me a little bit would be the fact that In

ader for a long ra~e application of this to tlebriel,it

means a fairly long timstudy in which, dw to leachine

In transportation, s me of the samples are going to go down

in activity relatively fast. Plutonium, however,ie one thin

that you can follow fm a long period of time, much longer

than you can some of these others, because of its decay

rate, and Its longer half-life.

Another thing that you might think of is this:

Do you have numbers on the coral as concentration,of uranium

and this sort of thing?

HR. HARLEY:

but we managed to sneak

Do’yahave those numbers?

We have a couple of thsm analyzed

away a few museum pieces.

MR. HARRIS: There are numbers available on

that area fa blanks on alpha emitters In the coral, and

these can be gotten if you need them.

Here Is another thing. I= some cases, you might

be looking at an alpha, which might turn out to be uranium

or thorium, Ifit was put on an alphaspectrum analyzer. At

low levels where you get high grass location rates or

high leaching rates, you might run down very soon to the poll

??”!JY
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where you wuld need to know what thsse backgrounds were.

HR. COHK: I think I better throw one correction

In here. 1 said ten to the fourth. Those figures

tO the EiDUS founth, aIXYten to the minus third.

HR. HARRIS: That iS what I wa~ thiiklng, that th

EU8 ‘teD

.-

......

DR. BUGHER: That Is a lot of s43rial, isn~t it?
,

HR. EIARLEY: fiat is per gram --’.

mt. Comf: In the thatch that is five times ten

to the minus th$rd per three gram SS.XIPle.Soil Is about .onc
..

times ten to the minus third for a one gram sample of SOil.

MR. EARRXS: xow you are getting domto the plac~e
.

clme to the background already, and you will have to take

sooner or later 6uch as the natural b~ank alpha activity:
---:—*.C:.:%---;.J.-;~----.

They are available. The piaees to get them ar8 frti”-’tti‘
--- .. .

radloche=kal group at Los Alamos, who h= to analyze this. ..- - ----.:-2.*-“.--=
all the tine. This has Imen dope out therei There are;.

..-
..>->...- : -.:;+-k*”

other interesting things that~ight ‘beof interest bre~~-

For %n.stance,among this coral that fell down on

the isIand was an added amount of uranium which was set up

alongside the experimental device to be able to subtract

out the coral blank.

nri rwn
.-

.-’<
,’,,. . . . . . . -..1
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Various =atters lika thh may h&o” to-’~ ’{”

taken into consideration. you pltSO =uch there th&t th8

conce~tration is so much higher than the coral blank that:
error -

when you add. the coral blank into this mass the /$~ i&tiuc{

by adding the coralis very small and you can use tha -

concentration thatyou find as a fraction of how much was---

set there. ---

DR. BUGEER: Thatis whatthey call keeping

environment stiple and untouched. .--:--”.-.-..-...-

‘ IiR.EmRxs: It was a tracer, yes.. - .. ,-. .-
. ,....

DR. BUGEER: That is very helpful. 1.think -.i-::-
---- ....-------- “....-,-----....-

perhaps if any of you have so~e thoughts from the$to tine”~. ..- , :.+->,.:-_.”-..*..”+---:->..
on these things ~= that is an imprtant elemen-t“wh~~h‘1.;’.~

--_-:.

=~eci entirely before, I dontt know anything about the extra
. -,

uranium being added to th?blank situation — I thi~ all.of

us could very * spend a little tine thfnklng a bit about

things that are xnede d In this picture, things which should

be analyzed for, the ltiftations, and if YOU have a thought

like that, send it In and - will be glad to clxcukte it.
. . .

MR.HARRIS : ‘i%ese are tings that co=e up and I jwt
);i’Ijy

::~
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happened to think @f this one that occurred. You can also

get such thfn~ ~ how much P~utonim m ‘e ‘itho

device during the detonation. This knowledge you will

probably have SO- use for.
. .

..--:-’

DR. BUG=: We have that, yes. -- ‘-;

-MR. ~“~IS: I dontt think this C&EB gO intro

this unclassified report.

DR. BUGHER: nO. ““ .,

some of these numbers and come up with so=e Mtter esttm~s.

me majority of this information I am certain can be md~

available again by an on the spot situation by people who

are doing this going to the radbchemical people * Los Ala~..- -:.-,%_.--:.:.-:,--- “-..

n. “HARLEY: ‘One other point along t= line. we.-..

found if you run a sample and find out ~tihas~ five per cent. . T-.-
,.~”’-

of strontium 89, everyone says how does that compare with ‘k“.&4- .-.’--

Hunter’s curves. Is the data on fast fission re~dily~--:-..

available now? We have been winking through Biology ad
. .

Medic i_, =ti have not been able to g*t it ‘Ut ‘f”anyone yet

HR. HARRIS: Y~ -n the =ss yield ratio and this

sort of tiing? Yes, I think that materfil Is all essentially

unclassified. me things you would be interested In, snch

things as ratio of uranium to 237 of course would not be. T

majority of that %unclassif%ed. I asked at one time a
!JY
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couple of years ago abut “this situation as far as it

pertained between ordinary 25 and 49. The best gness that

Rod Spence was able to give was thattb or41Dal curves -. ...

which were -de from U 235 ~uld hold well for pluton-i-~
..

I think that imfomatlon is available so~ewhere to”y~--~~~

probably on an unclassified basis.

DR. DUDLEY: I am wondering if the discussicnhere

of plutonim.i~P~~=J that th’== * to b* a fa~ly ‘erious

study of plutonium from the point of view of Gabriel?

MR. HAEXY: hat was ansidered definitely as part

Of it.
---

DR. BUGHER: Yes: In contmst to the situation”.:-..--...-”:--.-’+..:,:--,=..=..,
-.. r . . . . -- ---

before, where we had such snail a=ounts thatltd~-not-, _-:..-5.”.

really significantly come into .the picture. ..I@- withjth””~
-.+ +;:>--...*-’m_-&-

very large amount of capture, it certainly ~ s~hing-w+~~>‘q&~;s./--“.. .,:<.-:=-.---,-
will have to go into.

--:>.‘.---.-.. .. ,.-+=..-
..

DR. DUDLEY: The calalatlo~l= relativO to”themo

nuchr weapons would not be different from the strontiuB

to plutonium ratios than the dglnal calculatlo= for.- -“

straight fission weapo-?

MR. HARRIS: I think maybe they wuld be becaune..

of the ~sence in supers now of a fair -ount of DoRM1

uranium which is~uch higher than the relative amount In
//

/
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an ordinary fission weapon.

“DUE~o

ilEIETED

.-

- -#z- . -

DR. DUDLEY : l’hiswould change ~~~egratios by @.-

%
:’:+--=..A.-”

cent am! not orders of =agnitude? =&.

:?z-4’. ml-,......
+-&’.-
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MR. HARRIS:- Thatwould change it in that case in

~agnitude.

DR. BU~EER:

The figure

.8 yesterday.

I think the ratio here is not far

we have been using - .9. You

DR. DU’HHIRG: I did.

.

“’DfiETED:

DR. DUDLXJ!: I was thinking of the conparatlve .

the quantity of strontium and quantity

Has it been suggested that:’the hazard... ..

c-parable?
-..-..

.

MR. HARIJ3Y: My fbt calculations were

.

that on

an internal deposition bash, they vould be about equal.

DR. BUGHER: That is sonething we have to keep in

mind, and reconsider from tine to ti=e. I think that

has Men a very helpful c?lscussion. We are coalng near the

the of cmpulsorY adjournment.

If I can very conpactly surm=tie w~t we have

covered, we have reviewed the background and the data

obtained from the fimt study of these people. We have

(xTJy
-.3vu

.,!.,,.-~
,. .J.,.
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study tiich -S made

continued f= am

indefinlte the, but with a changing emphasis-from what

might be called acute probIe= to the long term effects

such things as shortening of life, the oocurreme of tumors,

both superficially and deep, and in boxs changes, which may

b of a minor nature. I think the expectation Is that the

long raqp results of the exposure of these people are nut

likly to be at all spec6acul=. me muld have to Io*

carefully and we rather critical statistical -~ud~ent$~.in

all likelihood to M ab2e to saythat anything will have

=curred strictly due to the radlatton. It points to the

necessity ofcomhcting oontinued studies In a ve~ ..---.:--:-. .... ~=,.<......<-””-, ‘..:>.-

meticulous manner with precise recordiig of observations
. .

and data which =111 pez=it the type ~.stat~tica~ co~~era-
-.

tion that may be =ess~. .t...-
,,

We hsu agreed that t~mdical studies need not

be tightly bound to the environmental studies; that two
*

more or less separate groups can do these two things. I

think, though, we all concede that everybody Is interested

III what everybody else is doing In this study and It doesn’t

mean that cross informaticmwonst be freely flowing. It lookl

as though the KRDL group probably should be called on for

first medical study of the Rongelap people, and also
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tlm fi~t environmental study and specimen collectlqn.

The uinutes here of this conference wilI give

suggestions as to the types of materials to be colleoted ‘

and precautions with respect to collec~ing the=. I think-“.
,..*..=-----

we will be able to further advtie the colleoting- group ‘about

types of ataterialto be sampled and precautions to be

exercised In caring for it, and the pIaces in whloh acme of

these ppectiens should go for further analytical stud?.

We may well fbd that twu or even three group

are interested @ analyzing lathe same thing. Xspeoially

In these Iow l~wel things I don% belleve there”is any

objmtion to that. If we talk about strontium 90, we may warn

to send around to each of the participating laboratories a
--,...

standard ash, which we do have, containing,strontlam”90.i-...-......-,. .W..+;:--..w’a...~ —

It has been useful in checking strontium 90,analys~” in”
,.-,- .-..

one place as against at another... . “.~ ‘..’:.
..:-.

--.<i-...-.-

1 thizkas to the orgam~atlona=$?tte- .=.-~ave

really covered

a coordinating

that. This Division

center and work with

tr=t territory administration, and

_-..:,.;,.,=. -, >. ~ ,.-. “.

Will attempi ~o”& .:
.“

the servSces, qith t~ -“
..

many of the prob’lems

we encounter we will have to ask for help from one ‘orthe

other of the various services that have special~cilities.
. .-

Some points are I&t somewhat undecihd. : For :;- -= .!

example, whether or nd to use aerial survey tedh;~qu~” 8nd

the extent of ground survey. I think we will ”~ed to -

:~
;..,:, : ,.. ~ ~
,, ...,!.. . . .

. . . . .. ”.-
,’4 \
,.>. i,:, l ‘.-b’
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dlsc~s those a littb more extensively.

Capt. Yarbrough, can you think of anything wh~

6hOtIh!fbe added here?
c

CWT. YAR13ROUGH: Ho, sir, atthe

mthiri~ *O add-

DR. B~~R: We till have plenty

problems and we can sove those as they -e

of detailed

up. We hope

that tkwork on the report now goes along expeditiously,

ax! we wIII all try to do our best in helping the people

have to turn out the report M get their job do-. we expec

two sections. Sectbn 1 will come a little before Section 2,

I presume, being a little kss bulky. DO Y~ have a~

further coaament,Gens?

CDR’O CR(MKITE: HO* I tMnk ithas been ~t- - .
I ---..,. . -—f.”-.-J”-

gr;tifying to get clear in everybody’s mind what t~..

administrative machinery is amlwe s~l aow try to deluge,-

you through our channels for 8 1o$ of things for Yom to

Integrate in the very near fut=e.

DR. BUGEER: It will be a

hope, and not a double.

single lntegral~ I-

We appreciate very much your all gtving your time

to this program. I hope you realize that our statements of

appreciation are really very much understated.

As far as the whole conduct of this prograe is

concerned, that is true.
9Y

Incidentally, the Russian resolution yesterday
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was rejected by the Commllteeon Petitiom, the Rus~;ian ,vote

being the only one in favor of it. So at least as it stands

in the uX, the United States doesn’t stand condem-d as

having been derelict in its duty.

There will be another set of resolfiiow crnix

mp for consideration tomorrow.

MR. E.AmIs: OxethlW YOU have forgotien. ‘I%-
..

name on the conferen~ thing Is rather long.
I would like

....

to propose a name for this project. Could you call thti -

SBCC, the Super Bomb Casualty Comstision?

DR. BUGHER: Very good ● ~a~ ym “

We appreciate all these things that result in

shortened labor, “ . .

concluded.) . .<
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